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‘I I Mr. James  A. Sarlc, Remedial Project Manager 

Region V - 5HRE-8J 
77 West Jackson Blvd. 
Chicago, IL 696063590 

I U.S. Environmental Protection Agency 
‘I 

Mr. Thomas P. Schneidet 
Ohio Environmental Protection Agency 
401 E. Fifth Street 
Dayton, OH 45402-2911 

,- Dear Mr. Sadc  and Mr. Schneider: 

TRANSMITTAL OF FINAL REPORT FOR REMOVAL ACTION NO. 30 

The Department of Energy, Fernald Area Office (DOE-FN) is pleased to submit the Final 
Report for Removal Action No. 30, Seepage Control at the South Field and Inactive Flyash 
tile. Submittal of this document by December 8,1995, is an  identified milestone in the  
Removal Action No. 30 Work Plan. 

This final report summarizes the work related to reducing impacts to  the Great Miami 
Aquifer (GMA) for contaminated seepage from the South Field and Inactive yash Pile, 

also outlines the  monitoring and reporting of the  operation until final remediation of the  
South Field and Inactive Flyash Pile. 

and i n f i l t r a t i o m g h  ’scidiment at the sothtieast cocner of the South Fie A hisreport 

If you have any questions, please contact Rod Warner at (51 3) 648-31 56. 

FN: Jalovec 

Enclosure: As Stated 

Sincerely, 

Johnny Re’ldng 
Fernald Remedial Action 
Project Manager 
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AWWT 

CERCLA 

CFR 

DOE 

EPA , 

F E W  

FMPC 

FS 

GMA 

MCL 

NCP 

NEPA 

RCRA 

RI 
RIFS 

ROD 

RSE 

RvA 

RvAWP 

SARA 

ACRONYMS AND ABBREVIATIONS 

Advanced Wastewater Treatment 

Comprehensive Environmental Response, Compensation, and Liability Act 

Code of Federal Regulations 

United States Department of Energy 

United States Environmental Protection Agency 

Fernald Environmental Management Project 

Feed Materials Production Center 

Feasibility Study 

Great Miami Aquifer 

maximum contaminant level 

National Oil and Hazardous Substances Pollution Contingency Plan (commonly 
known as the National Contingency Plan) 

National Environmental Policy Act of 1970 

operations and'maintenance 

Ohio Environmental Protection Agency 

Resource Conservation and Recovery Act 

Remedial Investigation 

Remedial Investigation/Feasibility Study 

Record of Decision 

removal site evaluation 

Removal Action 

Removal Action Work Plan 

Superfund Amendments and Reauthorization Act of 1986 

UNITS OF MEASUREMENT 

g gram 
kg kilogram 
L liter 
m3 cubic meters 
CLg microgram 
mg milligram 

millirem 
parts per million 
picoCurie 

mrem 

pCi 
PPb parts per billion 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

P 

23 

24 

25 

26 

27 

28 

29 

M 

31 

32 

33 

34 

35 

36 

31 

38 

FER\CRU2SEEP\FINAISEERNovember22, 1995 2: 18pm iii 



m x 
(D 
0 

C 
(1, 

5. 

P ”  
3 
3 
.c 



FEMP-OU02-04 FINAL 
November 1995 

EXECUTIVE SUMMARY 

Removal Action No. 30, "Seepage Control at the South Field and Inactive Flyash Pile" was 

1 

2 

3 

implemented to reduce impacts on the Great Miami Aquifer (GMA) from contaminated seepage from 

the South Field (SF) and Inactive Flyash Pile (IFP) and infiltration through sediment at the southeast 

1994). 7 

4 

5 

comer of the SF (see the following Action Memorandum issued by letter, DOE-0069-95, 25 October 6 

8 

This removal action achieved two goals: 9 

10 

11 

12 

13 

14 

Collection of contaminated seepage in the drainage ditches along the SF and IFP. 

Removal of sediment from the southeast corner of the SF to preclude infiltration and 
potential contamination of the GMA. 

15 

In general, seepage is collected in sumps by perforated subdrains in drainage ditches and pumped to 16 

existing holding Tank No. 155 at the Advanced Wastewater Treatment System (AWWT) for 

treatment. 

17 

18 

19 

Contaminated sediment was removed from the southeast comer of the SF and transported to an 

Operable Unit 5 controlled stockpile near the existing stormwater retention basins. Specific details of 

the seepage collection system@) and sediment removal are contained herein. 
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Department of Energy 
Fernald Environmental Management Project 

P 0. Box 398705 
Cincinnati. Ohio 45239-8705 

(5 13) 648-31 55 

&: 2 1 

DOE-0069-95 

:.:r: C z n  O f t e ,  F l - ss idcnt  
Fernald Envi ronzenta l  R e s t o r a t i o n  

Managewnt C o r p o r a t i o n  
P . O .  Box 538704 
C i n c i n n a t i ,  Ohio 45253-8704  

Dear Mr. O f t e  

ACTION MEMORANDUM: SOUTHFIELD A N D  INACTIVE FLYASH SEEPAGE CONTROL 

The enc losed  Removal S i t e  E v a l u a t i o n  f o r  t h e  S o u t h f i e l d  and I n a c t i v e  Flyash 
P i l e  Seepage Cont ro l  a r e a  has  been reviewed by my o f f i c e .  
review,  the Depar tnent  of  Energy, Fernald Area O f f i c e  (DOE-FN) h a s  determined 
t h a t  t h i s  p r o j e c t  c o n s t i t u t e s  a t i r n e - c r i t i c a l  removal a c t i o n .  The 
A d m i n i s t r a t i v e  Record f i l e  f o r  t h e  removal a c t i o n  should . include t h i s  
document. 

The Fernald Environmental  R e s t o r a t i o n  Management Corpora t ion  (FERMCO) should 
proceed w i t h  comple t ion  of t h e  necessary  a c t i o n s  t o  p r e p a r e  a Removal Action 
Work Plan ( R A W ? ) .  
seepage and i n f i l t r a t i o n  i n  t h i s * a r e a  from t r a n s p o r t i n g  contaminants  i n t o  t h e  
Grea t  Miami A q u i f e r .  
s i x t y  (60) d a y s  from the receipt o f  t h i s  Removal Act ion Memorandum. 

Based on t h i s  

T h e  RAWP should  address  t h e  c o n t r o l s  r e q u i r e d  t o  prevent  

The Work Plan  should be t r a n s m i t t e d  t o  DOE-FN w i t h i n  

I f  you o r  y o u r  s t a f f  have any q u e s t i o n s ,  p lease  c o n t a c t  J a y  J a l o v e c  a t  (513) 
648-3122. Thank f o r  your  t ime and cooperat ion i n  th i s  m a t t e r .  

S i n c e r e l y ,  

FN: J a l  ovec  

Enclosure :  A s  S t a t e d  

cc wfenc: 

3 .  A.  S a r i c .  U.S. EPA 
T. A .  S c h n e i d e r ,  OEPA 

i @  

4~ 3 .  R .  Craig  
Acting D i r e c t o r  



I' 

cc w/o  enc: 

R .  Warner, DOE-FN 
N. S .  Weatherup, FEF i?LO/S1-2  
G .  N. Jones ,  FERMCO/S1-2 
G .  T .  Becker, MTC/45 

i 





FEMP-OU02-04 FINAL 
November 1995 

1.0 INTRODUCTION 

.As a result of the Operable Unit 2 Remedial Investigation @I) program, it was found that seepage in 

drainage ditches on the western edge of the Inactive Flyash Pile and northern and eastern edges of the 

South Field were contaminated and migrating directly to the Great Miami Aquifer (GMA) through 

infiltration. In addition, contaminated sediments were washed into a depression at the base of the SF 
which sits over the GMA. The sediment was also in contact with the pooled surface water. 

A Removal Site Evaluation (RSE) was completed in October 1994 under authority delegated by 

Executive Order 12580 under Section 104 of CERCLA and consistent with Section 300.410 of the 

National Contingency Plan (NCP). 

DOE reviewed the RSE and issued an Action Memorandum directing FERMCO to prepare a Removal 

Action Work Plan (RvAWP). This was the inception of Removal Action No. 30 (RvA No. 30), 

Seepage Control at the South Field (SF) and Inactive Flyash Pile (IFP). e 
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1.0 INTRODUCTION 

As a result of the Operable Unit 2 Remedial Investigation (IU) program, it was found that seepage in 

drainage ditches on the western edge of the Inactive Flyash Pile and northern and eastern edges of the 

South Field were contaminated and migrating directly to the Great Miami Aquifer (GMA) through 

infiltration. In addition, contaminated sediments were washed into a depression at the base of the SF 

which sits over the GMA. The sediment was also in contact with the pooled surface water. 

A Removal Site Evaluation (RSE) was completed in October 1994 under authority delegated by 

Executive Order 12580 under Section IO4 of CERCLA and consistent with Section 300.310 of the 

National Contingency Plan (NCP). 

DOE reviewed the RSE and issued an Action Memorandum directing FERMCO to prepare a Removal 

Action Work Plan (RvAWP). This was the inception of Removal Action No. 30 (RvA No. 30), 

Seepage Control at the South Field (SF) and Inactive Flyash Pile (IFP). 0 
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2.0 BACKGROUND 1 

2.1 DESCRIPTION OF PROJECT AREA 

The SF and IFP are subunits within Operable Unit 2 (OU2) at the Fernald Environmental 

Management Project (FEMP) and are located about 2000 feet southwest of the former Production 

Area as shown in Figure 2-1. The SF and the IFP are contiguous and there is no defined physical 

boundary between the two subunits. 

2.1.1 South Field 

The SF is located between the IFP and the Active Flyash Pile and covers an area of approximately 11 

acres. It is bounded by the IFP on the west, and by gravel roads on all other sides. Currently, the 

SF is relatively flat except along its winding southern boundary where it slopes sharply downward 

toward the gravel road. The SF is covered with grasses, shrubs, and trees. 

The SF was not an engineered disposal facility; its operational history is neither well documented nor 

well understood. As noted in the OU2 Remedial Investigation report @I), disposal may have been 

initiated in 1954 and continued until the mid-1960s. Disposal appears to have taken place in a 

random manner. The SF was reportedly used as a burial site for FEMP nonprocess wastes such as 

flyash, on-site construction/demolition rubble, and soils that may have contained low levels of 

radioactivity. 

a 

2.1.2 Inactive Flvash Pile 

The IFP is located immediately west of the SF and covers an area of approximately 3 acres. Paddys 

Run and a tributary drainage ditch form the western boundary; a gravel road runs along the north; 

and the SF forms the eastern boundary. In appearance, the IFP resembles a relatively steep hill 

covered with shrubs and trees. The soil covering the southern half of the IFP is of unknown origin. 

Like the SF, the operational history of the IFP is not well understood. Much of the waste material in 

the pile is reported to be bottom ash and flyash from the facility's boiler plant operations, but 

approximately 40% of the pile is soil. As reported in the OU2 RI, the ash appears to have been taken 

by truck to an existing slope near Paddys Run and dumped. Ash disposal at this subunit appears to a have ceased by the mid-1960s. Various other wastes, including building rubble, gravel, asphalt, and 
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process waste, were also deposited at the IFP. 

removal area as well as the Seepage Collection 

respectively. 

Actual or potential exposure to nearby human 
populations, animals, or the food chain from 
hazardous substances or pollutants or contaminants 

Actual or potential contamination of drinking water 
supplies or sensitive ecosystems 

Weather conditions that may cause hazardous 
substances or pollutants or contaminants to migrate 
or be released 
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The contaminated seepage drains into Paddys Run 
and areas that recharge the GMA. This results in 
the potential for human consumption of the 
groundwater as well as direct contact by wildlife. 

The contaminated seepage drains to areas that 
recharge the GMA. 

Wet weather leads to the development of the 
seepage. 

Site plans of approximate seep locations and sediment 

System are shown in Figures 2-2 and 2-3, 

2.2 

The OU2 RI (DOE, November 1994) identified water seeping from fill material at the SF and IFP 

into the perimeter drainage ditches at these subunits. As discussed in the RSE, total uranium 

concentrations in surface water near the seeps range from 110 to 540 pg/L at the SF and from 23 to 

910 pg/L at the IFP. As water travels downstream in these perimeter ditches, it enters areas where 

the sands of the GMA outcrop. Samples from the sediment in the SF and IFP drainage ditches 

indicate that typical concentrations of uranium range from 15 to 30 pglg in the SF and from 5 to 12.3 

pglg in the IFP. Uranium concentrations in groundwater downgradient of the GMA outcropping are 

greater than 300 pglL in the SF and 1800 pglL in the IFP. The proposed drinking water standard for 

concentrations of uranium is 20 ppb. The analytical data suggests that the seeps from the IFP and SF 

are contributing to total uranium contamination in the GMA that exceeds the proposed regulatory limit 

for drinking water. The impact to groundwater is one to two orders of magnitude above the proposed 

drinkiig water standard. The range of detected concentrations of total uranium in the IFP and SF 

wastes is 1.05 to 3,580 pglg. The large volume of waste and the high concentrations of uranium 

indicate that the release of uranium through seepage and contaminated sediments could continue at the 

present concentration until the subunits are remediated. 

SUMMARY OF THE POTENTJAL THREAT 

In accordance with Section 40 CFR 300.415 (b) (2), the applicable factors for determining the 

appropriateness of a removal action to address this potential threat are presented in the table below. 

Factor I Explanation II 

000022 
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3.0 DESCRIPTION OF REMOVAL ACTION 

3.1 DESCRIPTION OF REMOVAL ACTION ACTIVITIES 

3.1 SYSTEM DESIGN 

The Seepage Collection System consists of the following: 

East and West Pump Stations: Each pump station consists of a High-Density Polyethylene 
(HDPE) manhole; an &inch, perforated inlet pipe laid at the bottom of the ditch, connected 
to a 4-inch HDPE solid pipe leading to the sump; a 4-inch overflow pipe (the overflow pipe 
is screened to stop animal entry); and a 25 gallons per minutes (gpm) submersible 
centrifugal grinder pump with level controls. 

Clean Out Manholes (COMHs): Six COMHs are provided at an approximate spacing of 
500 feet. Each COMH is provided with a 2-inch gate valve and a 2-inch threaded nipple 
for draining the static head during service. In COMH No. 3, where the discharge lines 
from the East and West Pump Stations join, two check valves are provided to prevent 
wastewater flowing into the opposite sump while only one pump is running. 

Meter manhole: A meter manhole is provided near Tank No. 155 of the Advanced 
Wastewater Treatment (A- facility, where the discharge line changes from 
underground to aboveground. This meter manhole houses a flow rate transmitter and 
manual shut-off valves on either side of the meter. Flow rate including totalization is 
transmitted via a 4-20 m.a. signal to the AWWT control room. A 2-inch gate valve is 
provided for draining the line and cleanout. A 1/2-inch globe valve is provided to collect 
samples for periodic analysis of seepage. 

Pumps: Each pump station is designed for an average flow of 25 gpm. The pump is water- 
level activated. The pump is activated by a high-level control and deactivated by a low- 
level control or overflow level control. During rainfall events that produce flow rates 
greater than 25 gpm, runoff will overflow the diversion berm and drain downstream into the 
existing ditches. The pumps will shut off when the water reaches the pump station overflow 
level, and water inside the sump will drain out through the 4-inch overflow pipe. The pump 
is rail-mounted so that it can be lifted in and out of the sump for service and repair. 

Effluent line: The seepage water collected in each sump is pumped to the AWWT Facility 
(Tank No. 155) through a 2-inch HDPE pipe. This 2-inch HDPE pipe is contained in a 4- 
inch HDPE pipe buried at about a 36-inch minimum depth. At the meter manhole the 
discharge line becomes an above-grade line and continues on a pipe rack to the top of Tank 
No. 155. The above-grade portion of the line is made of 2-inch carbon steel (CS) carrier 
pipe and a 4-inch CS container pipe. The above-grade container pipe is heat-traced and 
insulated. 
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In addition to the seepage collection system described above, sediment which had been deposited near 

the southeastern comer of the SF was removed and transported to an Operable Unit 5 stockpile. The 

sediment area was identified, monitored by a radiation technologist, and marked in the field. 

Removal of sediment/soil and flyash ranged from six inches to approximately 12 inches in depth and 

was observed by a CRU2 geologist. Approximately 350 cubic yards of material were removed. The 

Sediment Removal Report is included as Attachment I. 

3.2 CONSTRUCTION 

A Pre-Construction Kick-Off Meeting was held on April 25, 1995 to review the Certified for 

Construction (CFC) documents and project scope. Attendees represented FERMCO Construction 

Division, including their subcontractor Wise Construction Services. Other FERMCO divisions 

represented were CRU2 Engineering, Environmental Safety and Health, Quality Assurance, Waste 

Management, and Radiological Engineering. The Engineering Design Firm, Parsons, was also 

represented. 

Subsequent weekly construction progress meetings were held to determine construction status, work 

planned for the current and following week, resolve construction issues, information needed, Field 

Change Request (FCR), and/or Design Change Notice (DCN) status, requisition/procurement status, 

and construction schedule. 

The final Construction Progress Meeting was held August 8, 1995 and included a review of the Start- 

Up Plan and Operation and Maintenance Plan. Construction was completed and the seepage 

collection system was operational on August 16, 1995. 

Conditional and Final Acceptance documents are included as Attachment IV. 

3.3 WASTE MANAGEMENT 

Waste generated by this Removal Action were of five general types - excess soil from excavations, 

debris from excavations, excess construction material and construction wastes, debris from clearing 

and grubbing, and disposable PPE. Disposition of these materials were as follows: 
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Excess Soil. Excess soil including sediment excavated from the southeast comer of the SF plus any 

3/lexcavated soils remaining after installation of the sumps/pump stations, pipelines, and manholes, 

and associated grading operations were disposed in the Operable Unit 5 Category I stockpile 

immediately south of the Storm Water Retention Basins. Category I encompasses material that does 

not contain hazardous components and does not exceed the radiological parameters of 100 pCi/g 

uranium, 50 pCi/g thorium, and 5 pCi/g radium. Placement of the Operable Unit 2 material within 

an Operable Unit 5 stockpile is a deviation from procedures currently presented in the Removal 

Action 17 work plan, which states that "Each OU will establish a controlled stockpile." At this point 

in the ongoing cleanup of the FEMP, EPA approved an exception to Removal Action 17 for the 

following reasons: 

The F E W  is well into the RIA3 process. Radiologically-based cleanup levels that have 
been identified for soils within the OU2 and OU5 feasibility studies are frequently below 
the Category I cutoffs. Hence, any soil in such a stockpile cannot be considered to be 
acceptable to be left in place unless it has been characterized to have radiological levels 
below the proposed cleanup levels. Therefore, placement of the OU2 material in the 
proposed location will not jeopardize any future disposition options for the material in 
that stockpile. 

The potential concerns about mixing wastes from different OUs, which led to the 
statement quoted above, no longer apply because the proposed remediation of Category I 
soils is consistent between OUs 2 and 5 (Le., disposal in an on-site disposal facility). 

The Sediment Removal Report is included as Attachment I. Approximately 350 cubic yards of 

sediment were disposed at the OU5 stockpile. Erosion and sediment controls including seeding and 

mulching were also completed at the OU5 stockpile. 

Debris from Excavations. Debris from excavations includes any non-soil material excavated during 

installation of the sumps/pump stations, pipelines, and manholes. The locations of the excavations for 

this project did not encounter this type of material. 

Excess Construction/Material/Construction Wastes. There were no contaminated construction wastes 

generated during the project necessitating containers for disposal. Excess 3-1/C 500 KCMIL 

aluminum aerial cable (approximately 700 feet) was stockpiled for future FEMP construction 

activities. 
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Debris from Clearing and Grubbing. 
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Debris consisting of trees and shrubs that were removed during 

site preparation activities were placed within the controlled area of the SF and IFP for future 

disposition to the on-site disposal facility. 

DisDosable PPE. Personal protective equipment materials were containerized and handled with other 

such waste generated at the.FEMP. 

3.4 START-UP OPERATIONS 

Normal start-up of the Seepage Collection System was completed and witnessed on August 16, 1995 

which met the schedule outlined in the RvA No. 30 Work Plan. Documentation of the normal start- 

up and complete start-up plan are included as Attachment 11. 

3.5 OPERATION AND MAINTENANCE 

The Operation and Maintenance Plan (O&M) was reviewed with the Facility Owner @SO) during the 

final design and construction progress meeting. The O&M Plan is included as Attachment 111. 

During the operation and maintenance of the removal action, U.S. EPA shall be provided with annual 

reports that indicate: 

the volume of wastewater pumped each month from the SF and IFP to the AWWT, 

results from quarterly sampling the wastewater pumped, and 

the approximate volume of sediment removed from the sumps. 

These reports shall be submitted within 60 days of each year of operation. The "operational" start 

date was August 16, 1995. 

3.6 AS-BUILT DRAWINGS 

FERMCO Construction Division was responsible for keeping "red line" construction drawings in the 

field which documented as-built conditions including FCRs and DCNs. 

These "red lines" were transmitted to Parsons at construction completion to prepare as-builts. Copies 

of the as-built drawings are included as Attachment V. 
00001~  
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4.0 HEALTHANDSAF'ETY 

Removal Action 30 was performed in accordance with the FEMP site-wide health and safety program 

and the Project Specific Health and Safety Plan. The Project Specific Health and Safety Plan 

identified, evaluated, and controlled safety and health hazards, and was consistent with 29 CFR 

1910.120. 

Radiological control was included as part of the Project Specific Health and Safety Plan. Radiological 

control technicians monitored the work areas and equipment on a daily basis. All construction 

equipment met the criteria of DOE Radiological Control Manual (DOELEH4264T) for fmed and 

removable contamination. No equipment washing was required. 
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5.0 QUALITYASSURANCE 

In compliance with 10 CFR 830.120, the implementation of Removal Action 30 was governed by 

RM-0012, "Quality Assurance Program," Revision 3, Effective Date November 30, 1994. 

The Quality Assurance Program (QAP) establishes the quality assurance requirements for FERMCO 
and all other contractor and subcontractor organizations performing work at the FEMP. 

Personnel from the Quality Assurance Division monitored the work during design, construction, and 

startup operations, to ensure conformance with the QAP. Quality Overview Reports were issued by 

the Construction Division. 
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6.0 COST 

The cost for Removal Action No. 30, was approximately $965,000 as shown in the following 

Table 6-1. Approximately $2,400 was expended in September of FY 1994. 

The ultimate cost of the project was well below the $1.8 million originally budgeted. The original 

budget estimate was based on a more extensive interception system than that which was chosen after 

the analysis of alternative. Also, the budget relied on assumptions about radiological contamination 

and soil removal quantities that proved to be conservative in comparison to actual field conditions. 

This added up to a total savings in excess of $800,000. 

The costs above included engineering by Parsons, Construction labor through Wise Services, 

FERMCO labor, teaming partner labor, construction material costs, and other miscellaneous costs. 

These do not include future costs for operation and maintenance of the Seepage Collection System by 

the facility owner. 0 
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TABLE 6-1 
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INACTIVE FLYASH PILE/SOUTH FIELD SEEPAGE CONTROL 
TOTAL FY 95 COST 

Object Class Description 
111 
112 
113 
121 
122 
123 
124 
125 
126 
13 1 
151 
152 
161 
172 
181 
191 
3 10 
325 
330 
363 
388 
3 89 
394 
399 
405 
420 
425 
429 
433 
45 1 
452 
454 
459 
460 
465 
692 
990 

Top Level & Engineering Managers 
Manufacturing Managers 
Non-Engineering Managers 
Junior Engineer 
Senior Engineer 
Junior Technical Support Prof. 
Senior Technical Support Prof. 
Junior Non-Technical Support Prof. 
Senior Non-Technical Support Prof. 
Technicians 
Secretarial 
General Clerks 
Crafts 
Equipment Operators 
General Laborers 
Security Police Officers 
Maintenance Matl and Supplies 
Tools and Metal Fabrication 
Safety Clothing and Equipment 
Construction Materials 
Freight 
Misc. Tools and Elec Suppl 
Sales Tax 
Misc Supplies and Expense 
Rentals and Leases 
Subcontracts (not maint) 
Subcont. -Routine Analysis 
Ralph M. Parsons 
Construction Subcontracts 
Wise Construction 
Jacobs, Field Support 
Halliburton NUS, Field Support 
Fluor Daniel, Home Office Support 
Temporaries 
FERMSI Labor 
FEMP Commuter Mileage 
Dist of G&A 

TOTAL: 

$2,036.49 
22,760.02 
14,052.60 
22,629.40 

482.80 
13,350.94 
2,500.55 
3,056.35 

558.51 
5,248.93 

200.79 
287.41 

10.65 
5.44 
0.37 

211.30 
17.88 

124.43 
226.40 

193,300.23 
613.16 
292.85 

8,347.40 
5,504.20 

41,517.55 
1,457.87 

13.96 
142,495.30 

4,850.00 
345,000.00 

12,416.00 
320.00 

2,321.32 
6,93 1.63 

97,741.39 
39.00 

12,886.62 
$963,809.76 
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7.0 CONCLUSIONS 

Based on operation and performance since normal startup of the Seepage Collection System on August 

16, 1995, RvA No. 30 has been successful. In addition, the removal of approximately 350 cubic 

yards of contaminated sediment from the SF has precluded potential contamination of the GMA from 

this source. 

Operation and Maintenance of the Seepage Collection System, along with annually reporting the 

volume and characteristics of the wastewater (seepage) treated by A M ,  will enable FERMCO to 

validate RvA No. 30, prior to full scale remediation of the SF and IFP. 
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ATTACHMENT I 

SEDIMENT REMOVAL REPORT 



~ ~~ 

Restoration Management Corporation 

INTEROFFICE MEMORANDUM 

To: Uday Kumt he kar 

From: John Berretz 

Location: Fernal d 

Extension: 648-4620 

Date: July 31, 1995 

Reference: 

FERMCo #: M:CRU2:95-0101 

Client: DOE DE-AC24-920R21972 

Subject: REMOVAL OF SEDIMENT AS PART 
OF REMOVAL ACTION NO. 30 

c: File Record Storage Copy 106.4.16 

As part of the Seepage Control Removal Action No. 30, potentially contaminated 
sediment/soil has been removed to mitigate the potential of contaminant 
migration. This activity was conducted in the southeastern part of the South 
field (477200 northing, 1379500 easting, NAD 27). To determine the completeness 
of sedimentjsoil removal, a CRU2 geologist observed the excavated area on July 
19, 1995. The following observations were noted: 

0 
1. The removed sediment/soil was a combination of sediment/soil and flyash; 

2. The thickness ofthe sediment/soil and flyash removed ranged from 6 inches 
to approximately 12 inches; 

3 .  The area excavated was approximately 80 feet wide north to south, and 250 
feet long east to west; 

alluvium, which overlays the Great Miami Aquifer, had been reached; 
4. The sediment/soil and flyash was removed until it was determined that the 

5. The alluvium primar’ily consisted of sandy silt; and, 

6.  The removed sediment/soil and flyash (approximately 350 cubic yards) were 
hauled to the OU5 controlled storage area. 

After subsequent grading, the exposed surface will be seeded and covered with 
straw for erosion control. 

JJB: tdo 
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INTEROFFICE MEMORANDUM 

To: Uday Kumthekar. MS51-2 Date: August 2 .  1995 

f?+ 
From: Jim Turner 

Reference: N / A  

FERMCO #: M QA ( S PM ) : 95 - 0 120 

Location: Ferndl d Client: DOE DE-AC24-920R21972 

Extension: 648-4941 Subject: Removal Action 30, Seepage 
Control and Sediment 
Removal : Sediment Removal 
Qual i t y  Assurance 

c :  File Record Storage Copy 106.4.4.2 
Steve Reutcke. MS81-1, Springdale Brinley Varchol, MS43. Fernald 
Frank Thompson. M S l O .  Fernald Dave Vigus. MS10. Fernald 

. Vern Turner, MS10. Fernald B .  Scott Wheeler , MS43, Fernal d 

CRU2 has executed the portion of Removal Action 30 (RA30) t h a t  comprises the 
Sediment Removal part of the action. Q u a l i t y  Assurance has supported the 
Sediment Removal part of RA30 by observing the following: 

0 Reviewing the limits of sediment removal. The limits do not correspond 
exactly t o  print, b u t  appropriate controls were taken ( i  . e . .  involvement 
of CRU2 geologist and staking out of area of sediment removal 1 t o  maintain 
the scope of the removal w i t h i n  proper bounds. 

a 

0 

0 

Revi ewi ng erosion and sediment control s : no d i  screpanci es noted. 

Inspecting the sediment removal area for presence of sediment after the 
removal was complete. No gross sediment deposits were noted. 

0 

0 

0 

Observing d u s t  control act i  v i  t ies - no discrepancies noted. 

Reviewing the sediment disposal s i te  - i t  was marked. 

F i n a l  cover was not observed: however, .the project p lans  t o  complete f i n a l  
cover actions i n  September. when conditions for grass growth are optimal. 
Th i s  a c t i v i t y  will  be a punch l i s t  item for the end of the project. 

FS-F-3934 (1 1128194) 
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INTEROFFICE MEMORANDUM 

FERMCO NO. M:QA(SPM) :95-0120 
August 2 .  1995 
Page 2 

Questions concerning this report may be addressed t o  myself, Dave Vigus (phone 
648-4935), or Scott Wheeler (phone 648-4949) 
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ATTACHMENT I1 

STARTUP PLAN 



cr 

Restoration Management Corpomtion 

INTEROFFICE MEMORANDUM 

D i  s t r i  b u t  i on To: 

4 -  b? 1 4 1 2  

Date: August 16. 1995 

Reference: 

C(ient: DOE DE-AC24-920R21972 

Subject: NORMAL START-UP OF THE 
SEEPAGE COLLECTION SYSTEM, 
RA30 

c: File Record Storage Copy 106.4.16 

The normal start-up of the seepage collection system was successfully completed 
and witnessed on August 16. 1995 i n  accordance w i t h  the attached Start-up 
Checklist. The system will be operated and maintained by RSO (M personnel) 
beginning the f i r s t  shift on August 18. 1995. 

The operation of the level electrodes (test no. 4 of the electrical phase) was 
witnessed a t  each pump station i n  lieu of simulating the operating cycles using 
a bucket of water. 

A premeasured f l a w  of approximately 95 gallons instead of 200 gallons was pmped 
through the flow meter and recorded on the DCS. The to t a l  flaw shown on the DCS 
was w i t h i n  10 percent of the premeasured amount. A1 1 witnesses agreed t h a t  this 
was a n  acceptable differential. 

Construction punch l i s t  items. as noted on page 5 of the Start-up Checklist. 
including bu t  not limited t o  panel labels. overflow screens. bollards. confined 
space tags ,  control panel locks.  and dressing of ditches including the clay 
berm(s). should be completed w i t h i n  the next week t o  10 days.  Seeding and 
strawing will take place i n  September. 

JJ : UK : tdo 
Attachment 
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Restoration Mmqement Corporation 

INTEROFFICE MEMORANDUM 

FEFiMCf) N O .  M :  CRU2 95-2112 
August 16. 1995 
Page 2 

DISTRIBUTION Y .  Afshar, Parsons 
w/  a t t achment : K. B a i l ,  MS 44 

F .  Maranda, MS 44 
J. Craighead. MS 31 
M. Dav is .  MS 52-1 
J. Turner, MS 81-1 
C. Fermaintt. DOE-FN 
R. Warner, DOE-FN 
F .  Flack. MS 44 
G. Francis, Parsons 
S. Ghantous , Parsons 
J. Jalovec. DOE-FN 
D. Hooper. MS 52-1 
3. Hughes, MS 52-5 
G.  Jones, MS 52-2 
3. Leslie. MS 32 
J. McCormack. MS 44 
B. Proski. Parsons 
D .  Vigus. MS 10 
A .  Winstead. MS 32 
N.  Weatherup. Hs 52-2 
R. Logsdon. MS 44 
T. Daughtry. MS 44 
R. Maurer . MS 31 
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Removal Action No. 30 
Seepage Collection System for the 

South Field and Inactive Fly Ash Pile 
Start-up Checklist , 

NORMAL START-UP 

The following are the steps needed for a normal start-up of the S q a g e  Collection System. The ste~s 
should be followed in the order listed. 

1. Electrical 

Panels and Controls 

FERMCO lockouthagout procedures shall be followed during the testing phases of consfru&n to 
safeguard p~onnel from electrical hazards. Construction acceptance mthg  shall be wimessed and 
documented by theFERMC0 Q d i t y  A s s u r d Q U a i t y  Control D e p e  

NOTE: To prevent operation of the pump during the followving tests 1 through 4, tempor- 
disconnea powa leads m the pump motet at the c o m t  terminals or remove avefioad 

heatas. 

m w  the main switch to the 'ON' position, applying powam the starta aad tssocirtsdcontrol 
circuits. Verify that the 'POWER ON' indicating light is lit. 

~ t b e s d e c t o r  switdhto the 'HAND' positicm Vaify thatthe main contauor awrgias d 
that the 'PUMP RUNNING' indicating light is on. 

Pump is equipped with internal thermal switches and an internal moisture deteaor. Disconnect 
the cuntrol w i r s  at the terminal block one at a time to verify continu$' through these circuits. 

Place the selector switch in the 'AUTO' position. Simulate the operation cycles by placing level 
deEtrodes m a bucket of water and verifying opedon of cotactor, 'PUMP RUNMNG' 
indicating light, and 'OVERFLOW' indicating light. Identify the two COMMON dearodes and 

(1) Insert both COMMON deumdes; insat LOW LEVEL electrode; M change. 
(2) Insert HIGH LEVEL electrode; observe ComaMr energized and run light on- 

the Low LEVEL, HIGH LEVEL, and OVERFLOW dec;rodes. 

1 



. '  

s) 

6) 

2. 

1) 

Insert OVERFLOW electrode; observe c o n w r  de-enexgized, overflow light on and 
pump running light off. 
Withdraw OVERFLOW electrode; observe contactor energized and overflow light off, 
pump running light on. 
Withdraw LOW LEVEL electrode; observe contactor deenergized and pump running 
light off. 
Repeat as n m s a r y  to satisfactorily verify the operation of the automatic level control 
operation. 

Reglace the level probes in the sump, ensuring placement at conect levels, as specified on the 
drawings.. Switch off the power and reinstall the motor wiring or heater elements for normal 
operation of the pump. 

With water in the sump, operate the pump in the 'HAND' position and verify pump operation, 
checking for WKCC~ rotation and any abnormal operation or viiration. 

Mechanical 

FERMCO start-up personnel shall position the nurnll v a l w  as shown below: 
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Initial Position 

OPEN 

Valve No, LOCatiOQ 

'-101 East Pump Station 

'- 103 COMH-3 CLOSED 

I- 105 West Pump Station OPEN 

1-106 COMH-1 CLOSED 

IJ-107 cow-2 CLOSED 

V-109 cow4 CLOSED 

v-110 Corn -5 CLOSED 

v-111 coMH-6 CLOSED 

v-112 Meter manhole OPEN 

V-113 Metef manhole 113 OPEN 

V-I14 Meter manhole CLOSED 

v-115 corn-3 OPEN 

I 

V-116 I c o r n - 3  I OPEN 

2) Starting with any one of the two pump statio=, fill the sump with clean wata to approximgtdy 
midway between the low-lml stop and high-level start positions. 

3) Turn the pump Aector swirch to 'Run' CONI) a d  obsave the following: 
(1) 
(2) 

Check the pump for normal operation without unusual sounds. 
Check for leakage 8 the discharge elbow connection. 

4) T~mthepumpselectorsaritcht0'0FF'ifanyMusualconditions~obserwd. Ifthepump 
is running normally, stop it when the wata level reaches low-level stop. Correa any problans 
encouataedbeforeptoceedingfurthawiththestanup. 

s) Reset the pump seleaor switch to 'Automatic' and refill & sump with wata. Check to see that 
the pump starts pmpaly at the high-levd start position a d  stops 8 the low-ievd stop position. 

6) Repeat Step 5 until flow is observed at the meter. Adjun Valve V-113 until approximately 30 
gpm is flowing. 
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7)  Refill the sump to the high start level and continue N l h g  the sump at a rate greater than the 
pump discharge rate. Readjust Valve V-113 for a lower flow rate, if necessary. Cbeck to see 
tbat the pump stops at the high overflow level, then let the pump empty the sump and stop. 

8) Regeat Steps 2 through 7 for the other pump station. 

9) Refill both sumps until both pumps are operating. 
approximately 50 gpm. 

Adjust Valve V-113 until the flow is 

3. 

Flow Meter Transmiaer Calibratioq 

After verifying that the electrical and mechanical portions of the start-up plan have been completed, 
proceed with the following: 

I nstr urn en tation 

Verify and/or adjust the setting fbr the flow loop FIT999 on the AWWT Fischer-Porta 
Distributed Conuol System (DCS) so that 4 20 mA (0 to 100 percent) ~ ~ ~ e s p o o d s  to 0 to 80 

mm- 

Check the flow metef (FlT999) for the calibration sticker. The information that is to appear o m  
the stickex is tbe date of calibration, the next scheduled date of calibration, aad the signamn of 
the person paforming the c a i i b d ~  If the d i n  sticker information b mt complete, 
c~ntinue with the next step; otherwise, proceed to step 6. 

Calibrate the flow maer FlT999 accordips to the m a ' s  instructio~~. 

Fill in the information on the calibration sticker and affix it to the flow meter. 

Turnthe seleaor switch to the 'OFF' positionrrd verify that the mechand * portions of the 
start-up plan have been oomplered. 

Fill the East Pump Station collection sump with sufficient water to wver the high level switch. 

Place b e  selector switch in the 'AUTO' positiOa. 

After the pump has shut off, place the selector switch m the 'OFF" position. 
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Place 200 gallons of premeasured water @Ius or minus 1 gallon) into the East Pump Station. 

Makc note of or m o  the flow totals on the flow meter and at the operator station for the A W  

Fischa Porter DCS. 

Turn the selector switch to the 'AUTO' position. The pump should start. 

While the pump is running, compare the flow on the m e w  to the flow on the DCS. If the flows 
are different by more than 1 gpm, adjust the DCS input parameten to achieve agreement between 
FIT999 and the operator station readout. 

When the pump stops, upon reacbing the low-level switch, compare the total flow on the meter 
and the total flow shown on the DCS to the p r e m u r e d  volume. If the difference is greater than 
5 percent, correct the problem and return to step 10. 

(PARSONS 1995) 

REFERENCES 

PARSONS ERA Project, 1995. R e d  Adion No. 30, Seepage 
c o r r c c d o n ~ s t a n ~ r h e  s0LUhi;lcld and Iltacliu Fty Ash m, 
S w - U p  P1411 Fairfield, Ohio: PARSONS. 
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LIST OF ACRONYMS AND ABBREVIATIONS 

AWWT Advanced Wastewater Treatment 
COMH Clean-Out Manhole 
cs Carbon Steel 
DCS Distributed Control System 
FERMCO 
a m  gallons per minute 
HDPE High-Density Polyethylene 

Fernald Environmental Restoration Management Corporation 
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1 .o INTRODUCTION 

The South Field and Inactive Fly Ash Pile are located southwest of the former production area. In the 
past, these units were used as disposal keas for nonprocess wastes, including boiler plant ash and 
construction debris. Much of the material in these units is contaminated with low concentrations of 
uranium. Water seeping through the disposed material into the ditches along the northern and eastern 
edges of the South Field and the western edge of the Inactive Fly Ash Pile has been observed to have 
uranium concentrations ranging from 23 to 910 micrograms per liter (FERMCO 1995). Water entering 
the ditches can travel downstream to areas where the Great Miami Aquifer outcrops. During dry seasons, 
the concentration of contaminants in water in the drainage ditches is higher due to lack of dilution when 
the seepage enters the ditches. In contrast, seepage during wet periods is diluted by relatively clean 
surface runoff. 

The goal of the Seepage Collection System is to capture the seepage in its more contaminated state. The 
Seepage Collection System would collect contaminated seepage entering the existing drainage ditches. 

2 .o SYSTEM DESCRIPTION AND INTENDED PERFORMANCE 

The goal of the Seepage Collection System is to reduce impact on the Great Miami Aquifer due to 
contaminated seepage from the South Field and Inactive Fly Ash Pile. a 
The Seepage Collection System (see construction and specification drawings in Appendix A for detailed 
information) consists of the following: 

1) East and West Pump Stations: Each pump station consists of a High-Density Polyethylene 
(HDPE) manhole; an g-inch, perforated inlet pipe laid at the bottom of the ditch, connected to 
a 4-inch HDPE solid pipe leading to the sump; a 4-inch ovefflow pipe (the overflow pipe is 
screened to stop animal entry); and a 25 gallons per minute (gpm) submersible centrifugal grinder 
pump with water level controls. 

2) Clean Out Manholes (COMHs): There are six COMHs provided at an approximate spacing of 
500 feet. Each COMH is provided with a 2-inch drain gate valve and a 2-inch threaded nipple 
for draining the static head during service. In C O W  No. 3, where the effluent lines from the 
East and West Pump Stations join together, two check valves are provided to block water from 
flowing into the opposite sump while only one pump is running. 

3) Meter manhole: A meter manhole is provided near Tank No. 155 of the Advanced Wastewater 
Treatment ( A m  facility, where the effluent line changes from underground to aboveground. 
This meter manhole houses a flow rate transmitter and manual shut-off valves (on either side of 
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the meter). A 2-inch gate valve is provided for drain and cleanout. A 1/2-inch globe valve 
provided for drain and cleanout, and also to collect samples for periodic monitoring of seepag 
quality. 

4) Pumps: The pump in each pump station is designed for an average flow of 25 gpm. The pump 
is water-level activated. The pump is activated by a high-level control and deactivated by a low- 
level control or overflow level control. During rainfall events that produce flow rates greater 
than 25 gpm, runoff will overflow the diversion berm and drain downstream into the existing 
ditches. The pumps will shut off when the water level reaches overflow level, and water inside 
the sump will drain out through the 4-inch overflow pipe. The pump is rail-mounted so that it 
can be lifted in and out of the sump during pump service and repair. 

5) Effluent line: The seepage water collected in the sump will be pumped to the AWWT Plant 
Facility (Tank No. 155) through a 2-inch HDPE pipe. This 2-inch HDPE pipe is contained in 
a 4-inch HDPE pipe buried at about a 36-inch minimum depth. At the meter manhole the 
effluent line comes out of the ground and continues on a pipe rack to the top of Tank No. 155. 
The above-grade portion of the effluent line is made of 2-inch carbon steel (CS) carrier pipe and 
a 4-inch CS container pipe. The above-grade pipes are heat-traced and insulated. 

3 .O PRE-START-UP CHECK 

Before the system is started, the following checks shall be performed by Fernald Environmental 
Restoration Management Corporation (FERMCO): 

1) Check the construction acceptance documents to ensure that every component is constructed 
according to the plans and specifications, and acknowledge acceptance. 

2) Check the accuracy of the documents for all applicable and relevant functional technical tests 
(shop or field) for the electrical, mechanical, and instrumentation equipment, and acknowledge 
acceptance. 

3 )  Make sure that all relevant site-specific procedural requirements, permits, and coordinations are 
complete. 

Pre-start-up tests shall be performed in the following order: (1) electrical, (2) mechanical, and (3) 
instrumentation. The following tests (involving opening of electrical panels, as well as operation and 
voltage testing of electrical panels) shall be performed by FERMCO: 
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1) Visually inspect the electrical installation and equipment, noting completion of construction. 
Ensure that there is no loose or exposed accessible wiring, that equipment ground is installed, 
and that conduit fitting covers are in place. 

' 

2) Check voltage at the disconnect switch. The overhead feeder line should be energized, served 
from the newly installed power panel at the Valve House near the Stormwater Retention Basin. 
Voltage should measure a minimum of 460 volts between phases. 

3) Visually inspect the interior of the starter for completion of installation, including control 
transformer, level controls, control relay, lights, and hand-off-auto switch. Verify installation 
of dual element fuses and motor overload heaters sized in accordance with the pump 
manufacturer's instructions. 

4) Verify installation of 30-amp fuses in main disconnect switch. Throw the switch to the "ON" 
position to supply power to the starter and distribution transformer/panel. 

5)  Switch on the distribution panel main circuit breaker, secondary main breaker, and branch circuit 
breakers for the light and receptacles. Verify 120 volts available at receptacles, with correct 
polarity and grounding. Verify operation of Ground Fault Circuit Interrupter circuit breakers. 

6) Cover the photocell on the light fixture to check operation of the lamp. 

4.0 NORMAL START-UP 

The following are the steps needed for a normal start-up of the Seepage Collection System. The steps 
should be followed in the order listed. 

4.1 Electrical 

Panels and Controls 

FERMCO lockouthagout procedures shall be followed during the testing phases of construction to 
safeguard personnel from electrical hazards. Construction acceptance testing shall be witnessed and 
documented by the FERMCO Quality AssurandQuality Control Department. 

NOTE: To prevent operation of the pump during the following tests 1 through 4, temporarily 
disconnect power leads to the p h p  motor at the contactor terminals or remove overload 
heaters (see Drawing 92X-5!200-E-00122). 

' "  - 
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Throw the main switch to the "ON" position, applying power to the starter and associated 
circuits. Verify that the "POWER ON" indicating light is lit. 

Turn the selector switch to the "HAND" position. Verify that the main contactor energizes and 
that the "PUMP RUNNING" indicating light is on. 

Pump is equipped with internal thermal switches and an internal moisture detector. Disconnect 
the control wires at the terminal block one at a time to verify continuity through these circuits. 

Place the selector switch in the "AUTO" position. Simulate the operation cycles by placing level 
electrodes in a bucket of water and verifying operation of contactor, "PUMP RUNNING" 
indicating light, and "OVERFLOW" indicating light. Identify the two COMMON electrodes and 
the LOW LEVEL, HIGH LEVEL, and OVERFLOW electrodes. 

(1) 
(2) 
(3) 

(4) 

Insert both COMMON electrodes; insert LOW LEVEL electrode; no change. 
Insert HIGH LEVEL electrode; observe contactor energized and ruu light on. 
Insert OVERFLOW electrode; observe contactor deenergized, overflow light on and 
pump running light off. 
Withdraw OVERFLOW electrode; observe contactor energized and overflow light off, 
pump running light on. 

(5) 

(6) 

Withdraw LOW LEVEL electrode; observe contactor deenergized and pump running 
light off. 
Repeat is necessary to satisfactorily verify the operation of the automatic level control 
operation. 

Replace the level probes in the sump, ensuring placement at correct levels, as specified on the 
drawings. Switch off the power and reinstall the motor wiring or heater elements for normal 
operation of the pump. 

With water in the sump, operate the pump in the "HAND" position and verify pump operation, 
checking for correct rotation and any abnormal operation or vibration. 

Mechanical, Normal Start-up 

No~mal Start-up 

1) FERMCO start-up personnel shall position the manual valves as shown below: 
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Valve No. 

v-101 

V-103 

V-105 

v-106 

V- 107 

v-109 

v-110 

v-111 

v-112 

V-113 

V-114 

V-115 

V-116 

V-117 

Location Initial Position 

East Pump Station OPEN 

COMH-3 CLOSED 

West Pump Station OPEN 

COMH-1 CLOSED 

COMH-2 CLOSED 

COMH-4 CLOSED - 

COMH-5 CLOSED 

COMH-6 CLOSED 

Meter manhole OPEN 

Meter manhole 1/3 OPEN 

Meter manhole CLOSED 

COMH-3 OPEN 

COMH-3 OPEN 

Meter manhole CLOSED 

2) Starting with any one of the two pump stations, fill the sump with clean water to approximately 
midway between the low-level stop and high-level start positions. 

3) Turn the pump selector switch to "Run" ("ON") and observe the following: 
(1) 
(2) 

Check the pump for normal operation without unusual sounds. 
Check for leakage at the discharge elbow connection. 

4) Turn the pump selector switch to "OFF" if any unusual conditions are observed. If the pump 
is running normally, stop it when the water level reaches low-level stop. Correct any problems 
encountered before proceeding further with the start-up. 

5) Reset the pump selector switch to "Automatic" and refill the sump with water. Check to see that 
the pump starts properly at the high-level start position and stops at the low-level stop position. 

6) Repeat Step 5 until flow is observed at the meter. Adjust Valve V-113 until approximately 30 
gpm is flowing. 
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7 )  Refill the sump to the high start level and continue filling the sump at a rate greater than the 
pump discharge rate. Readjust Valve V-113 for a lower flow rate, if necessary. Check to see 
that the pump stops at the high overflow level, then let the pump empty the sump and stop. 

8) Repeat Steps 2 through 7 for the other pump station. 

9) Refill both sumps until both pumps are operating. 
approximately 50 gpm. 

Adjust Valve V-113 until the flow is 

4.3 Instrumentation 

Flow Meter Transmitter Calibration 

After verifying that the electrical and mechanical portions of the start-up plan have been completed, 
proceed with the following (see Bailey Fischer & Porter instruction bulletin "Magnetic Flowmeters 
10D1475" and "50 XMlOOO," Rev.l). 

Verify and/or adjust the setting for the flow loop FIT999 on the AWWT Fischer-Porter 
Distributed Control System @CS) so that 4 to 20 mA (0 to 100 percent) corresponds to 0 to 80 
am. 

Check the flow meter (FIl999) for the calibration sticker. The information that is to appear on 
the sticker is the date of calibration, the next scheduled date of calibration, and the signature of 
the person performing the calibration. If the calibration sticker information is not complete, 
continue with the next step; otherwise, proceed to step 6. 

Calibrate the flow meter FlT999 according to the manufacturer's instructions. 

Calibrate the transmitter so that 4 to 20 mA corresponds to 0 to 80 gpm. 

Fill in the information on the calibration sticker and affix it to the flow meter. 

Turn the selector switch to the "OFF" position and .verify that the mechanical portions of the 
start-up plan have been completed. 

Fill the East Pump Station collection sump with sufficient water to cover the high level switch. 

Place the selector switch in the "AUTO" position. 

After the pump has shut off, place the selector switch in the "OFF" position. 
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14) 

5.0 

Place 200 gallons of premeasured water (plus or minus 1 gallon) into the East Pump Station. 

Make note of or zero the flow totals on the flow meter and at the operator station for the AWWT 
Fischer Porter DCS. 

Turn the selector switch to the "AUTO" position. The pump should start. 

While the pump is running, compare the flow on the meter to the flow on the DCS. If the flows 
are different by more than 1 gpm, adjust the DCS input parameters to achieve agreement between 
FIT999 and the operator station readout. 

When the pump stops, upon reaching the low-level switch, compare the total flow on the meter 
and the total flow shown on the DCS to the premeasured volume. If the difference is greater than 
5 percent, correct the problem and return to step 10. 

NORMAL SHUTDOWN 

At the successful completion of the above tests and checks, turn all the switches and controls to the 
"OFF" position. For the restart of the Seepage Control System, refer to the Operation and Maintenance 
Plan. 

6 .O REFERENCES 

(FERMCO 1995) Fernald Environmental Restoration Management Corporation, January 1995. 
Work Plan, Removal Action No. 31: Seepage Control to South Field and 
Inactive Fly Ash pile. U.S. Department of Energy Fernald Field Office. 
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APPENDIX A 

CONSTRUCTION DRAWINGS AND SPECIFICATION NOTES 
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CINCINNATI. OHIO 
II(*cCl uli 

SEEPhGE COLLECTION & R E K I V A L  Of SEDIMENT 
EHDVAL a c T l o N  m.38 

-:nu 

DRAWING INDEX 
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SYMBOLS LEGEND GENERAL LEGEND UT I L I TY SYMBOLS 

P R a m E O  

ib 7 4 1 2  OESlcNnTES CUTTING 
P L W E  OF SECTION- \ .--SECTION I M N T l F l C I T l W  

/’ I a L P W T I C  S E M N C E l -  
STOffl SEVER 

Y W I T A R Y  SEVER 

FUEL CAS 

ORItUIM,  YATER 

FIRE PROTECTION 

LIVE STEaH 

YLlTER W R Y  

CWLING VOTER RETW 

PFmESS WaTER 

CONTaMINnTE YllTER 

FILTRATE OR EFFLUENT 

MIONIZED FEE0 

EIONIZEO WaTER 

BRINE 

Raw VLTER 

aLm 

S T E M  CaYDENYITE 

VENl LINES 

s t . e - s w a c E  m i w  
SIW LlouoR 

a E c T R i c a  

O V E M a O  ELECTRICAL 

TELEPHONE 

ELECTRIC CRourO 
Ram1 am 

INSTRMNT I I R  SWRY 

aBwWM0 

EFFLUENT L l n E  

57 - - 
-SN - 
-FG- 

- ov - 
- FOI- 

- L S  - 
-vs - 
- VR - 
- T U  - 
-CE - 
- FT - 
-OF - 
- PY - 

ER- - 
- RV- 

- n -  

- CN - 
-VE - 
-SO- 

- SL - 
- E -  

- O€& 

-1- 

- 6 -  

- PA- 

- sa- 

POST i t m c a i c m  VNVE (PIVI 

F I E  HmAPJIT CFN) 

NcmUnE Wl 

c a i r n  SASIH ICBI 

L l W T  POLE 

PIPE s-T 

ELECTRICLV MNHOCE 

TELEPHJNE M L E  

STREET WASHERS 

vaLvE BOX 

HWITORIM, VELL 

SLRFICE D R A l M E  FLOV 

POVER POLE IF?) 

mnva 
ruxoway/oRivEway 

a s p w i  
m a o v a r / m i v E w a r  

C M R E T E  PaO/ 
RoacIWiaY I m l V E v A Y  

BUILDINGITUQILER 

R A I L R W J  T M C K  

at 80-Y 

FENCE 

TREE LINE 

D E C l D u u s  TREE 

CONIFEROUS TREE 

CENTERLIFE O R ~ I N G E  DITCH 

RIVERlCFfEK 

TO BE REMOVE0 

SILT F E K E  

ELECTRICAL T W F O F Y C R  

TRONSJ4ISSION TOVER 

H E C 5 V A U  

BENCH n#x 

CONSTRvcTIoH/UINU B W I E R  
FENCE 

SIGN 

eaLam/wamJ POST 

ELECTRICCC RLL Box 

W V E Y  CONTROL POINT 

ROoO CENTERLIFE 
OR EaSELlNE 

EM) 

TEE 

T W T  BLOCK 

FEWCER 

W N O V H  

STRAW W E  SILT W R I E R  

FENCE t a x  

5 -  

ORAWING HUnBER / 

IS ON YVlE 0vc.r - i W R E  YCTION 
IS ORAWN 
IELntrC IF SECTION 

O A n V l f f i  WNERE SECTIOI HJIQIER ,;/ 
IS mvN 

\ DETAIL IOENTIFICATION 
r U I W R I C I L  Y W E K E I  

- vu- 

E F D l t t a  C R 4 l r n  TIlLE 

2 X - 9 0 0 - X - 0 0 1 4 0  ORAVlNC INDEX 

i i - t+- l -Hi  

I H 
El 
W - 0 R v  

9 
NOTE* - 

-11-1.- 
ABEREVIATED D R a W l f f i  HJI(BERs V I L L  BE VSED FOR ALL 
SECTIOCS. OETAILS. ELEVhTIOHS. cXQ YlTNlN NOTES 
M CALL OUTS IN THE BODY ff TI€ ORaVINC. A 

0 

a 

I I  
OIMENsIOIIffi 

GRADING SYMBOLS 
0 CERTIFIED FOR C o N s T R U T I O l  

-‘ 1 - 1  n.I 
0 1111  4 MI1 

0 I[- m. K W I R  

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
la - -.ILD or 

f RKPH K PpASD(s CQ - P W  WIN IM. - EffiIMERIKrStlEKE. IWC 
CINCINNATI. OHIO 

W C l  luc 
SEEPAGE COLLECTION & REMOVAL OF SEDIMENT 

Em& K T l O N  HT3B 
PIlC im 

ARCHITECTURAL LEGEND 

EXISTING PRDpoYo 

M 

1 V 6 5  00-60701 I I 1122.6 IWX-5900-X-00141 I X0003 I 0 

R 

1 -  CRU2/P013’ 
5 6 I 11-1 1 I 7 I 3 4 1 
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\r 
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F 
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5 
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0 
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0 
C 
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b 
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c 

2 
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v1 
f 
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0 
J 
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b 
c 
c v 
c 
h C 
\ 

c 
t 
c: 
U 
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I. EXISTING CONLIITIOHS or TnIs DR~WIM. -RE PREP~RED 
FROM F E W  SITE PROVILEDCVITA FROn 7% OOCVdNT LISTED 
BELOW: 

P W N S  TOPOGASWY 1942 
FEW CaoO GRlDlUTlL lTT DAnUlffiS 
FENP COnTRnCTOA PROJECT DESIGN W C U f N l S  
E.L. P4INE. FIELD S f f l V E l  2/95 

2 .6 'PvBL IC  WaTER S U P R Y  LINE IDENTIFIED I N  FIELO BY 
POSTEO SIGNS arrD I U I M T I C  TRaCE UIRE. 

3. THE LOCATION OF UTILITIES w FEATURES IN Tnls mEa  RE 

FIELO LocaTEo. ~ a w  moBE PRIOR TO E x c a v a i i o r i  TO VERIFY 
WPROXIWTE. EXISTING VSKRGROVS UTIL IT IES *EO TO BE 

T n a T  EXCAVATIOH WILL NOT D I S T r n  T N K  

4.UAINTAIN I FOOT VERTICCL SEPaRaTlUi BETWEEN UTIL ITT  LINES. 
SURFaCE FE4lURES D1Q) 7 (4.1 EFFLUENT LINE. REMOVE a4) 
REPLGCE EXISTING C W l N  L I t u  F E K E  W REPAIR EXISTING 
CONCRETE CURB U T E R  I N S ~ a L ~ T I W  OF T l f  EFFLUENl PIPE. 

0 CERTIFIED F a )  COHSTRVCTIW -. - - m .. 
"In, D P I C  

m K- m. 11-m 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

im r m m ~  WUJD 81 

H WFli K PnRsD(s (0. - PaRyprs WIN. IN. ~ EHGIMERIKrStlME. IK 
CINCINNATI. OHIO 

R D C C I  u 
SEEPAGE COLLECTION i3 REmVAL OF SEDIMENl 

ii€MOveC KTI(rc - 3 3  
m v E  rm 

I 3 I 4 I 5 I 6 I - . .. _. . . .. _. . -. ______..___.___ . ..- .. .-.. .__ . . .. . .. . . I I 2 _.____ - - -____ 



I _ _ _ _  
I I 2 I 3 .  I 4 I 5 I 6 I 7 f L c  a 1 1  

r 

miEs * 
I. EXISTING CONOITID~S SWWN CN THIS nRamiffi E R E  

PREPARED FROM FEHP S l l E  PROVIED DATA FROM 
MXUMENTS LISTED BELOW. 
EXISTING SITE 0 4 1 0  S O M E  i l N  PLANT FILES1 
PARSONS 1oPoGRPFwY. 1992 

FEMP CCNlRaCTOR PROJECT DESIGN DCCUUENTS 
B.L. P A T E  f IELD SURVEY. l q 5  

FEHP cmo CRlDl~ll~lTl W ~ W I N C S  

2. 6'PV8LIC WATER SUPPLT L l r f  I E N T I F I E D  I N  FIELD 
BY POSTED SIGNS 4110 H 4 M T l C  T R U E  WIRE. 

ZX-59004-00164 PIPELINE PLW - EFFLENT LINE AT A W T  

ZX-5980-E-00120 ELECTRICAL ~ FUOJECT SITE R W  

I I l l  
0 CERTIFIED F(R CONSTRUTICN 

I I - 1  M e '*. 
"CUI "0 D 1 i  

w m I- -. K-T- 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS * RNPH K P~RKNS ca - PFAY))(S MIN M. - U~IMERIH~SCIEM. IK 

SEEPAGE COLLECTION & REMOVCU. OF SEDIMENT 
Em& NTICN a30 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n 6  Iw 4- MI 

CINCINNATI. OHIO 
C M C l  w 

=mi tmr 
CIVIL 

PIPELINE RAN 
EFFLLENT LINE Y 6 IFP 

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



B 

P 
PPI3 

CERTIFIED F(EI CMTRUCTION 

!- 

- 

1 .  ELECTRIC COMAllT 

"@ 1-V PEWORATED ~ l ~ l p  siaiicw 
Y E  OVG t80134 
SEE M T E  3 

INTAKE & 4 ' S a I O .  

FOR DETAILS 
755 

SECTION FI . v g  I - =  5 ' V  

770 

765 

7E0 

BELOW EDGE OF ROKJ. COVER 
BERM WITH 6'MSHTO -3 ROCK 

Re- _ - -  
C M O  ACZFIEGaTE PLACE DlAGXULLY 
ACROSS l=GXl TO DIVERT RWP-F TO 
WEST SIC€ D I T W C A W E  y4x)TH ACROSS 
SURFACE AT C m E T l O N  OF CJnSTRLCTlON 

I==- -* 

PaQSCm T l Y o m s w Y  1992 
F E W  F E W  CADD CONTRCCTOR CRIO/Ul1LITY PROJECT OAaWlNGS E S l W  WCVQNTS 

61. pa-. FIELD s m v E r  a s 5 .  

3. TI€ EXlSTlffi U M ~ O V W  UTILITIES NEEDS TO BE FIELD 
LOCATEO.HAN0 PROBE PRIOR TO EXCAVATION TO VERIFY THAT 
EXCAVATION WILL NOT DISTLRB TMK 

4. IrrST&L STRAW W E  DIKES EVERY IBB' ACROSS WEST SfCf 
DITCH BETWEEN EAST RDB S T A T l o l  TO Roao INTERSECTIOK 

OTI fRWlSE NOTEO. 
5. COCFZTE WLL BE ODOT ITEH 49% TrpE c 4000  61 UCESS 

6. FOR POWER POLE LKATIU fS .  SEE O R a W l t G  92X-5988-E-00128 

7. FIELD Y R v E Y  SHOWS 01104 INVERT IS LOWER IN ELEVATION 
TW SHOWN ION AERW r c m c m w r i  T ~ T  WEL FIELD 
VERlFl  ELEVATION PRIUR TO C M l R L C T l W  

W D G  1IlE 
Z X - 5 9 8 6 - X - 8 8 1 4 0  WaWlNG INOEX 

ZX-5WW-6-00134 SITE DETAILS - W SraTIONs 

ZX-5j486-E-001Zl ELECTRIC% - EAST RMP LOCATION 

ZX-5986-G-88133 PIPELINE PLW - EFFLUENT L 1 M  Y CVCl 1FP 

2X-5986-E-00176 I ELECTRIC&L - P W E C T  SITE F'LW 

CIVIL 
GRADSING RAE.( 

ECIST STCITloN 
DUI 

a& 
30% 

1% 1.1.1.122.6 I 
00-90701 92X-5900-t-00135 I G0004 I 0 

8 
-. . . 



I w -.--_ 
I 2 I 3 4 5 I 6 I I 8 I 

578 
I 

565 

560 

555 

I CoNlINVaTlay ff 
.2--84-1888 

EFFLLENT L INZ  
SEE DUG W 1 3 3  

578 - 

565 

568 

555 

558 

578 

565 

560 

555 

LEXISTIH; C ~ I T I O H S  WWN OH THIS cmwffi WERE m&fo 
FROM F E W  SITE PROVIDED M T A  F F O I  TM U X M N T  
LISTED BELOU, 

PCIRSONS FEW ccm ToPOGRepHY GRID~UTILITY lW2 LyIawMjs 

F E W  CONTRACTOR PROJECT DESIGN DOtUrENlS 
81. Pnyrc.  FIELD YIRK~ 2/95. 

3. FOR PDvER POLE L@€AlI(PIS. SEE D n a W l N G  92X-5488-E-WIZB 
FOR LOCItTlDN W ELECTRICAL P W L  SEE DUG 
92x3588-E-86121  

4.aJrrpED W C K  Du\LL BE 0 a ) T  ITEM 601.88 TTPE D WITH 
a HINIW THICKNESS OF I FT WESS OT~EFIWISE NOTED. 

I HYWO YE0 GRADED AREA A8OVE -0 R o t V  LIMIT. 
USE m R T H  AMERICAN GREEN STRAU BLANKET IT=  575 C87 
EWbW FOR EROSIOH CONTROL. 

7412 
' % -  

K F  IYG ko. [*LnN; TITLE 

2X-5988-C-88133 PIPELINE PLAN - EFFLLENT Lit€ Y h IFP 

2X-S588-(3-08134 SITE DETAILS - P I P S  STATIONS 

ZX-SS88-G-80137 I SITE DETAILS - G E e R n L  

2x-5988-E-88128 I PLW - PFQJECT SIIE PLAN 

UNITED STATES 
DEPARTMENT OF ENERGY 

PWSONS 
H RWH K PMSM ca - P~RSWS MIX M - ENCIMERIH~SCID~. IK 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
im ~ u n c  PID.ICD 81 

CINCINNATI. OHIO 
R D I C I  uc 

SEEPAGE CIXLECTION L REMOVAL OF SEDIMENT 
REEIFIOVPC K T l o N  a38 

LIUDC :IN 

- .- . . . . . .. _. . . 
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8'ELBCv FITTING 
AN0 EX4 CONCENTRIC 
REOUCER 

EAST STATION PLAN 
NTS 

FOR ORIENTATIOW OF P I E  
SEE OWG tee135 

GEOlEXllLE SlMlLaR TO 
TREVIRD SpUNBoQ) 
TYPE 1135.l0.5 OLISY.  
ISS LE PWCTURE RESISTIVCE. 
'I00 SIEVE aos 

PIPE TO narrQLE ,/ 4'- I K E T  

EAST STATION SECTION 
NTS 

RATES sWD 

4.m ELBOW 

WEST STATION PLAN 
NTS 

WEST STATION SECTION 
NTS 

TABLE NO.l 
I EAST W STA I VEST R)8 STA 

EFFLUENT 4'CONlAINUENT PIPE 2 CARRIER. 

N O T E z t M R E T E  C W  WD 
COVER NOT M W N  IN P L W  

-32' OlA SCR 32.5 C3C ID) RISER. 
FVSlON WELD TO H W L E  LID 

TYPICAL PUMP MANHOLE PLAN 
rSl'-,d. 

n 

NOTE# ROCK COVER NOT 
SNOW FOR CLARITY 

SECTION c 
M E W !  R-1798-1 
CAST IaRGt4 F R A K  aW 
S a 1 0  1-10 COVER 
W I T H  SELF SEWING 
G L I S K E T  

I 
I 

TYPICAL PUMP STATION MANHOLE SECTION 
NTS 

CR117/POI 7 
I I . - - - - - - 

I I 2 I 3 3 4 5 6 II-16 

1. UKESS O T H E R W Y  NOTE0 4LL MATERIALS P v L l L  COICDFM TO llf 
S T I T E  OF OHIO E P W T K N T  OF T R & N S P O R T D T I ~  ( O M T I  
COHSTRCTION lu9 M T E R l l y  SPECIFICATIONS DaTEO J W Y  1. 
1495. 

IMICATEO. 
2. AtCAEGaTE TO BE OOOT ITEM 703. M % T O  t i43  AT T I S  SIZE 

P I E ,  

x m  CORRVV~TED PIPE WALL BE sinnw TO ~ D V ~ K I O  ~ w a i ~ a c ~  
SYSTEMS UOSI N-12 PIPE (wooin INTERIOR. C(RRU;DTEO 
EXTERIOR). FITTINGS TO BE COMPATIBLE WITH PIPE. 

SPEClFlCATlOrS 0 6  92X-5988-C-00173. 

OR T H E N  FUSE PIPE TO WALL. 

OTUERWSE WTEO. 

4. DWL CCNTAlEaENT PIPE SWCL E€ W E  WTERIALLL Y E  

5 . P E M T R s I T I M  TO H a m a E  ARE TO BE WATERTIGHT.M CASKETS 

6.PVC S W L  6E YlcEouE 40 ASlM 01784 MATERILIL M E S S  

C a S R E T t  

7.OmT ITEM 499.CLCE.S C 4 8 8 8  PSI AT ZE DAYS. 

8. TOP SLOPE OF C W R f T E  C p 9  AT EDST W STDTIDN SWCL 
M T C H  EXISTIN;  SLOPE OF Roaa 

F R M  B O T T O K  REE4R TO L DSTM p615.60 US1 YIELO GRACE 
9. EASI siniiOr SWILL WVE NO. s FEW AT 6' w EKCHYAY T 

10. FOR ORIWING IHOEX. SEE DRAWNC 921-5988-X-86140. 

II. FOR VQVE SPECIFICATICNS SEE OAAWINC 92X-5988-GW163. 

2X-59BB-X-BBl4B I DRAWING l a x  

2K-5988-G-00135 I G R a O l N t  RAN - EAST W STATIU4 

2X-59BB-E-8812I I R M  

2X-5988-N-00143 I PIPIM; P M  INSTFW€NIPTIOI Ol&RM 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 
s RWH K PWX ca - PCWIS wuc wc. - M;NERINXIEKE. IK 

SEEPAGE COLLECTION 6 FEMOV& OF SEDIMENT 
REW& ACTION a20 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
=---ET 

CINCINWTI. OHIO 
I l P c C l  m w  - 1 ( N  
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I. FOR ~ ~ n w i f f i  IHXX.YE m n w i u i  9 2 X - 5 W - X - B B l 4 R  

Z W E S S  OTI€RWlSE NOTEO. X L  WITERIOLS S W L  COMORn TO 
T ~ E  s i m  OF OHIO OEPWTMNT OF iRwcaTnTim mi) 
CMTRUCTION aM) WTERIAL S P E C I F I C A T I M  &?TED 
JWWARY 1.1993. 

6'0IA Y H  40 S T a  PIPE 
FILLED WITH Qprc. 
PAINT WETr TELLOW 

x CONCRETE YOCL BE WOT ITEU 49pc~nss c 

4. YE M I T E  I ON DUG 92x-5900b-00171 

5. Y X T  M E S S  CONTROL OTHIRWISE NOTES: NOTEO. X L  WITERllyS AN0 WoRI( OlryL 

( r e a  PSI ai zs D~YSIWLESS WTEO OTMRWISE. 

COnFORU T O  OOOT I l E U  207. 
v t  SECTION -w bI I-;%; 1 

om 

EXTERIOR GUARD POST DETAIL 
NTS 

STRAW BALE EROSION CONTROL DETAIL 
HTS I I  i I . .  

EXTERIOR SMOOTH INTERIOR 

I ' C W E R  ON 
TOP EDGES T I P  7 

PLAN NOTE* 
SEE Out t 00136 FOR E L E V A T I o 6  

NTS AUI Locarim 
1 
I 

IICATW BASIN SWLL BE m c a s i  COCRETE PER ami ITEM 4 9  
c L a s s  c. 4 0 8 6  PSI a i  28 o n ~ s  ANO YU\LL %ET WT ITEM ~ i i :  

nsin ~ 6 1 %  60 KSI YIELD C;RIIDE.FEIWORCI~~~ TO BE COITINJWS 
ni  CORMRSALL LWS 1 ' 4 .  

FIEWIREUENTS W I T H  6 12% AIR VOID CONTENT RElNFORClffi TO BE 

I 4  .C;RATE YUYL BE E n v y  DUTY. BEE HIVE w a p ~  WITH 688 SOUCE 

m. 6610. OMNSIM OF INLET WE  YO (IN THIS C;RnrE. 
CIWCES IN maTE MY REWIRE c w s  TO TM INLET. 

INCHES OF CPENINC.SIHILAR TO EIST J O U A N  IRON WDRKS 

M Y  C-ES W L L  BE WTROVEO BY F E W 0  C D r S T F l U C T l M  
CONTRACTS M W C E R  PRIOR TO ORDERING FABRlCATlOK OR 
INSTALLATION OF M Y  I T E K  

CRUSHED AGGREGATE ACCESS ROAD DETAIL 
NTS 

-.I a IB' EU 
a W n L L  CENERLIr€ 
SEE W T E  13 

. C W a c T E D  sU8tRm 
TO 95% ST0 PFqxTOR 

IS.BENIffiS FOR PIPE W L  BE CO -?. 

I~.THE CUTLET PIPE nay BE RncEo 01 TOP OF BOTTON yns WITH 
THE B o T T C n  S W E O  TO W I N  W I T H  GROUT. 

17.IHvERT OF THE WTLET PIPE IS 5SP00'. 

IB.PROTECT PIPE m a  CATCH BASIN FRQI s i L i n i i o m  m1~3 
CONSTRUCTION BY INSTALLING S T W W  W E  ERXlOr CCrnrnX 
&U?RIER aRouM) BnSlWPIPE INLET. 

RESEED a i  

7 C m E T l O N  CATCH BASIN DETAIL 

PIPE LINE SIGN DETAIL - 
NTS 

N E E W  W798-1 F R H  CK) SOLI0 
L I D  WITH SELF S E X I N G  CASKET v 4 - s w ( L  PIECE 

FL-0 WlCt€TIC FLOW UETER r- 4 ' s m c i  PIECE ,- 6 x 6 ~ 1 '  W I T H  WF CCUCRETE 6 x 6  ~ W 2 . 9 / W Z 9 1  Pno ,(I,,,/ / ,,-WID 

W E  STUB EHO 
( V S O R  32.5 PIPE) 

OF CCrrCRETE 

M 6 x 6  (W2.9/W2.91 7 

B'Xb'Xl'TCONCRETE C W  

PIPE BEDDING DETAIL 
NTS FINISH 

rvGLE 4 X 4 X % A N U E  SIIppCUT.vsE W E L D  F $U L I  BOLT TO 

C L H  TO ?PIPE 

L SPktER 

DEPARTMENT OF ENERGY 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

ms - wwn 8. 

PARSONS 
E WPH K P ~ M  ca - PPAY)HS MN ML - EM;IMERIK~WEKE. IK 

SEEPAGE COLLECTION L w m v n L  OF SEDIMENT 
CINCINNATI. OHIO 

w c 1  u 

E H N C U  KTIOl  a38 
Dpm: tnu 

PIPE 

HEY PIPE 

SITEcE$ILS CIVIL 

PAVEMENT REPAIR DETAIL 
NTS 

. . 
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RIGID PIPE SLF'FURT 

TRtWSITIW FIITIffi 

RIGID PIPE S l P P W T  
SEE OElAlL 1 BELOW 

TYPE 1 T Y P k  2 

TYPICAL CLEANOUT MANHOLE P L A N S  
NOTE: SEE TasLE 1'.1'-B I FOR TYPE 

C L E W 1  DF SPECIFIC C O - W  

SEE RAN FOR 
TYPE OF PIPE 

HDPE PIPE 
n a D E D  F L W  
W T r n  --, 

-wwRENE t a s K E T  

TRANSIT I O N  F I T T I N G  D E T A I L  
NTS 

1. FOR D A n W l f f i  I N E X .  SEE DRAWlNt  q2X-59ee-X-ea4R 

2. m C T  K)SE TO END aW RfLIEM STATIC En0 P F S 9 S E  
IN10 T ( M  PRIOR TO C L E W  WT D P E R A T I M  

1 F I W  DIMNSICN OF LENGTH OF STEEL FITTIff iS Lu9 V X V E S  

BEFOnE Y T T I N G  FITTIffiS ru9 WHR SLpPacTS. EA04 rvvMLE 
WILL M E 0  A SEPARATE W E A S U M N T .  

OF IN TM W P E  - 0 ~ ~ s  PIPE.PIPE WILL aM VARY naEMLE RE YlOuD TO E x P W s i c m  BE B l R l E O  r m  FW ~(PIIRACTIC 5 MY: 

4. THE F a L O W l f f i  VrYVE MCIF ICATIOHS e o  

M C K  - BWL C M C K . C L A S S  125.FLIYICED.SlHlL/LR TO FLYGT Hx 
VALVE -EL. 

CCITE - IRON B m Y .  RlSlffi STEM. CLASS 12% FL-D. 1% PSI Va; 

FLANGE& 

5. FUSION WELD BY rYmJFCCTLF(ER ALL PIPE P E K T M T I W  TO 
W E  MANwxE. 

6. COSRETE YVllL BE C W T  TYPE F.3888 PSI.REBw YUYL BE a KSI YIELD STREHGTK 

(LOBE - I- BWY. -LE TRM TOYE WT. aass ia 

CO-MH VALVE ARRANGEMENT '1 
NTS 

I N U L I T E  COVER WITH 
CELLULM GLASS E L M :  

1.S'THlCK MDFf 
rp 
w 

SEE T(\BLE I FOR StMOUE 
OF VALVE MRAfGEMNTS 
RND SPECIFIC TYPE CD-M CLEANOUT DF 

CONTAINMENT 

6'16' CAST-IN PLWE CCK 
6 a s ~  W I  -4  o Ira E W  
03 WWF 6x6 N2.9/WZ.91 

TYPICAL CLEANOUT - MANHOLE (CO-MH) SECTION '"7 
,..,.-w 1 .  

'3 0 CERTIFIED F(R COHSTRUTICN 

" 1 1 1  10 &.,E 
6nc m IC- m - wy.1101 
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PLAN OF ABOVE GROUND PIPING 
Y.=l.-e. 

/ 
/ 

/ 
/ 

I 
I 
I 

cap R 

i Ps-3 

YT4X7.5XIT LG IMlNI 
PIPE y;a 

8' PIPE 

w 0 6 - 2  

- - - - ~  ~ ' II-19- I I 2 I 3 I 4 I 5 I 6 - 

I 

2. FOR PROCESS a0 IHSTRVrENT F L W  DlacRan SEE DRnUlK, 
92X.5900-N-00143. 

1 rnm enus W L  BE Y T  WITH C E ~ I C  5 Emxi mcu~ 
BY RAMSET. HIXED AMI PLACE0 IN CCCORDCME UlTH 
naMFaC T LRER'S IMSIRK 1 IONS. 

4. AFTER IHSTALLATION OF CONCRETE PEEST%.CMTI f f i  TO BE 
REPIIRE0 BY FERHCO. 

PlPWG SPECIFICATION NOTES 
5. MATERIALS. C a X  & 

CaFIRlER aM) CCWTAIhMNT PIPE W L  BE S E M % E S S . C m  

FITTINGS S W L L  BE YWiLESS CnRBDr STEEL BVlTvELCL 
ASTM bI234.GRbE UPB.ELBOwS S W L  BE MRl RaDlUS. 

STEEL a s m  A-53. CR~DE A KIEDAE 40. BEVELED ENOL 

6 F(IBRICA1ICNr 
ALL UELOl f f i  ELECTRODES W L  BE IN CCct(F1DaKE VlTN 

C M A I W N T  P l P l H i  S W L  BE IHST%LEO W LEFT VNELOEO 
UNTIL HYDROSTATIC TESTING OF T I €  CCSSIER PIPE IS 
COERETE.PlPE S P M S  YVYL BE CARANZO TO IHSURE 
VISUAL ACCESS TO CARRIER PIPE UELOS. 

aus as.!. 

7. TESTING* 
CnRRlER PIPE PVllL BE HYDFLOSTATICALLY TESTEO TO 138 
P S I G . T H E  TEST PRESSCRE 9W-L  BE MAINTAINED FOR A 
H I M M  (r TEN MIMUTES PRIOR TO VI- INSPECTIGU 
CCNTAINHENT PIPING S W L  BE P P E W T I G X L T  TESTEO AT 
15 61 FOR n sow BUBW LEM TEST. 

GEIERAL STEEL NOTES 
P E S l o C  FABRICATICN aM) ERECTIOH OF STRUCTWAL STEEL 

YVYL BE I N  acc(nDaME W I T H  AISC luw~c w STEEL 
CWTRUCTION. NINTH E O I T I C N  

I8.HATERlAL S W L  W E T  Tb€ REDJIREWNTS gC T K  FOLLOWNG 
SPECIFICATIONSz 

STRUCTURCL STEEL - ASTH A36 
STRLCTURW PIPE - A m i  nsx- B 
wm BOLTS - nsw a36 WITH e n v y  MX WTS a ~ )  UAYERS. 
VELOIMC - AUS 01.1 CLASS E70XX IELECTRMXSI 

VISWLLY IHSPECT %L VELDS 
MH-DESTRKTIVE TEST 58% OF UELOS 

II. SQP rU0 FIELO PAlNTlffi SPECIFICATIOH 

ni PKPM s u w n c E s  IN CCCMOME UITH STEEL 
STRLKYUFES PAINTING COUNCIL CSSPC) SP-6 

CEIcERaL CDNCRETE NOTES 

14. REINFORCING STEEL SWL cwm TO nsm p b i s . t ~ e a  w. 

63430078 

I I l l  
0 CERTIFIED FOR C W S T R U T I C N  

e ) . - m n ) b m  
E U Q K w m . U W m  - M I  0 MIL 

I. 
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2X-5900-G-00134 SITE DETAILS ~ PUiP STATICNS 

8. T R E K H I N P  PART 3 EXECUTION 

11 PREPARATION 

OVERE A. HAND XCAVATIDC TRIM EXCAVATIONS AN0 REMOVE LOOSE MATERIAL. COF(REC1 

1. CUT TRENCHES SUFFICIENTLY WIDE TO ENABLE INSTALLATION ff 
UTlLlTlES AN0 ALLOW INSPECTION TRENCHES FOR PIPE LESS THAN 6 
I N C M S  I N  OIfWEIER H A Y  BE EXCnvATEO USING A T R E K H I f f i  MACHINE. 
FOLLOW PIPE WNUFCICTURERS RECOHUENOATIONS. 

2. HANO TRIM as  NECESSARY a ~ )  LEAVE FREE OF LOOSE WTTER. 

1. NO BACKFILL SNALL BE PLACED AF.UIJND wr CONCRETE STRUCTURE 

C. BACKFILLIPE;: 

UNTIL I T  HAS AlTAlNEO 9TlSFACTORY S1REN;TH. 

2. CUT WT SOFT PAEAS OF SLBGRAOE NOT CAPABLE OF I N  SITU 
COMPACTION BCICKFILL W I T H  0001 ITEM 411 AN0 COMPACT TO DENSITY 
EOUAL TO OR GREATER T H M  SUBYOUENT F ILL  MATERIAL. 

12 ERECTlONllNSTALLATIW/AWLICATION 

A. INSTALL PIPE I N  CCCOROWCE U l l H  WNJFACTURER'S 
RECOnnEM)ATIONS. C W E C T  PIPE W I T H  SPECIFIED WITERIALS. 2. UMESS OTHERWISE N0TEO.ALL MATERIALS AM) W W I :  SHALL CONORM 

T O  OHIO DEP+V4TMNT OF TRANSPORTAIION t M O T l  CCNSTRUTION AN) 
MATERIAL SPEClFlCATlOM DATE0 J A N W Y  1.1995 E. PIPES ARE TO BE CUT SWARELY AND CLEANLY SO AS NOT TO 

ADVERSELY AFFECT JOINING. PIPE END SWILL BE FLUSH W I T H  THE 
INTERIOR FACE OF 1 6  CATCH B A S I N  3. EXCESS CONSTRUCTlON MATERI&. DEERIS ryg) WASTE 

W A L L  BE OlSPDSEO OF IN  aCCORD4NCE W I T H  SITE S T A N M O  
OPERAllNG PROCECURE. SSW-00441 MAWEMEN1 OF SOIL. 
DEBRIS AN0 W A S l E  F W 3 l  PRWECT. 

C. ALL COHPACTEO BFCKFILL SWLL BE I N O W I C  MATERIAL. FREE OF 
ROCK OR W V E L  OVER 3 INCHES AND FREE ff OTHER WSUITABLE M A T E R I K  
BACKFILL CONPACTION TO BE 9 5  PERCENT STANDARO PROCTOR. 3. USE UNFROZEN Am UNSAIURaTEO HATERl&S. R A C E 0  I N  CONTIMU.5 

LAVERS NOT EXCEEOIK. 8 INCHES LOOSE OEPTN MAINTAIN OPT lWM 
MOISTURE CONTENT. UlTHlN 3 PERCENT. OF BACKFILL HATERIALS TO OBTAIN 
COMPACTION OENSlT 1. A LEAN CPICRETE.  MINIMUM COrWlESSlVE STREffiTH 
OF 2.000 PSI MAY BE -EO T O  CORRECT OVER ExcavaT Im.  

4. SUBCONTRACTOR S W L  FIELD VERIFY ALL LOCATIONS. 0IMENSIONS.AM 
ELEVATIONS SN) OIYREPaMIES -1 BE RESPVEO PRIOR TO STARTING 
UORK. FEmCO SHALL PROVIDE AS-BUILT ORAWINGS INCLUOlffi 
INVERT A M  TOP E L E V A l l M  OF ALL CATCH BAS1hS.PVnP S T A T 1 O N S . N  
CLEAN WTS AT COPlPLETlON OF CONSTRICTION AS-BUILT 0RAWlK.S WILL 
INCLUX A FIELO RUN URVEY PERFORME0 BY A W V E I O R  REGISTERED 
I N  IHE STAIE OF M10. 

0. STONE FOR SLOPE aN) CHWNEL PROTECTION SHALL BE INSTALLEO I N  
n c c m m c E  ulTn MOT ITEM 601. 

4. FOR SOIL CMPACIION.MAINTAIN MOlSTLAE CONTENT. PLUS OR MlNS 
3 PERCENT. ff OPTlMUM MOISTURE T O  ATTAIN A UlNlMUn DENSITY OF 
95 PERCENT S T A W R O  PROCTOR. A S I M  0698. AT R C f S  CROSSINGS. M W E S .  
AN0 PUMP SIATICNS. AND 90 PERCENT S T A N W O  PROCTOR AT & L  OTHER AREAS. 

02738 SEEPatE SYSTEM 

PART I GENERAL 

!.I SEEPAGE SYSTEM INCLUMS THE MANHOLE FOR THE P W  STATION. 
CLEANOUT AND UETER MANHDLES.AN0 TME EFFLUENT PIPE TO THE AWWT. 

1.2 THE P W S .  CONTROLS. aM) P I P I f f i  INSIDE THE PUMP STATIONS YIL(LL BE 
AS SWWN ON ORAWING 92X-5900-G-00I34. 

PART 2 MATERIALS 

5. REFER TO TI€ PLANS W DETAIL SHEETS FOR ADOITIONAL 
INFOPJIATIM FOR ORAUING INOEX. SEE DRAWING 92X-5980-X-00140. 

0. CQJUSTING N CLEWlMir 

1. GRAOING.FILLIffi.AM) TOPSOIL TO BE PLUS OR MINUS I INCH OF 
lNOlCATE0 G R m .  RESHWE PNO RE-COWACT F ILLS SUBJECTED TO 
VEHICULAR TRAFFIC TO FIN& GRADE. 

2. REMOVE SOIL STOCKPILES. LEAVING THE &'.€A I N  A CLEAN WD NEAT 
CONDITION. GRAOE AN0 STABILIZE SITE S W A C E  TO PREVENT FREE 
S T W I N G  SURFACE WATER 

OlVlSION 21 SITE M CIVIL EHGlNEERlffi  

02100 SITE CLEARIN; 

PART 1 CENEIW 
2.1 EFFLLENT PIPE SMALL BE DJAL CONTAINMENT noPE.ORISCwIPE 1000 SERIES. 
AS M A N U F ~ T L R E O  BY PHILLIPS WIYOPIPE.  INC.. NO SPACERS FOR BELOW M A D E  
PIPING. INLET 4M) OUTFALL PIPE SHALL BE I W E  DRlYOPlPE 1800 SERIES PIPE. 

1.1 SITE C L E t W f f i  SWLL BE CLEARING. GRLBBlMr SCALPING. RE*OVAL 
OF TREES M STUWS.REMOVAL SN) DISPOSING OF ALL VEGETATION AND 
DEBRIS. AN0 RWGH GRAOING OF SOIL UlTHlN CONSTRUTlON L I M I T S  SHOWN. 

02270  EROSION PNO SEDIMENT CONTROL 

PART I GENERAL 

1.1 SECTION INCLLOSS 

A. THE INSTCILLATION AN0 MAINTENLVJCE OF EROSION & SEOIHENT 
CONlROL MASURES. 

E. TEMPORARY AN) PERMANENT SEEOING. 

1.2 SYSTEM OEYRlPTlON 

A. ITEMS TO BE PROTECTED FROM SEOIMENT OEPOSllS SHALL IMLLOE 
DOWN STREAM PROPERTY. WATERWAYS. SlREAHS. CATCH BASINS.0ITCHCS. 
CULVERTS. AN0 GUTTERS 

2 2  PUMP STATIONCLEANOUT fWN4OLE.WLl FETER M A W L E  RISERS SMALL BE K I P €  
PERMACORE PIPE AS HANUACTUREO BY PHILLIPS ORISCOPIPE. IK. WALL THICKNESS 
AN0 S O R  SHALL BE AS SIQWN ON THE ORAWIffiS. 1.2 I T  WILL ALSO INCLUX THE INSTALLATION OF PERIMETER SEDIMENT 

CONTROL MEasuREs. 

PART 2 MATERIAL 
NOT USED 

PART 3 EXECUTION 

3.1 SEOIMENT CONTRU 

A INSTALL PERIMETER SEDIMENT CONTROL PRIOR TO i U i Y  MASS 
CLEARING.GRUBBING. OR RDU;n GRo%lING. 

3 2  CLEARIN; 

A REMOVE D L Y  TREES. SHNBS. STUMPS. @NO VEGETATION WFECTEO WITHIN 
CONSTRUCTION LIMITS. 

2.3 STEEL PLATE nu0 %APES snbu BE nsTM 1\36 wlTn (M coni TNEMC 
SERIES 4 VERSARE PRIMER AN0 aS COAT TNEMC SERIES 6 TNE~E-CRYL TOPCOAT. 

2.4 OTHER MATERIALS ARE AS NOTEO ON IM R A N S  W O  OETAILS. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. THE SUBCONTRFCTOR SHALL BE RESPONSIBLE FOR LAYWT. 

EXCAVATION 
8. EXISTIN; UTILITIES sncu BE LocnTEo AM) PmTEcTEo PRIOR T O  ANY 

B. WBCONTRACTOR WALL INSTALL. MAINTAIN. A N 0  REMOVE TEWORMY 
EROSION AND SEOIMENT CONTROL MEASURES. REMOVAL REOUIRES TnT 
APPROVAL OF T H E  FERHCO CONSTRUCTION MANAGER. 

C. HPNO TRIM EXCAVATIONS iUi0 R E H O E  LCJDSE WTERIAL. 

1 2  ERECTlONllNSTALLATlON/AWLlCATlON 

A. JOINTS FOR HOPE HATERInL SWLL BE FUSION WELOEO. 

E. CARRIER PIPE TO BE HYDROSTATIC&LY TESTE0 AT 138 PSI UNLESS OTHERUISE 
NOTEO. HAINTI IN PRESSURE FDR T W O  HCUIS. NO LEAKAGE ALLOWED. 

8. REMOVE FENCES. CURB. N O  OTHER SLIRFACE FEATURES ALON; 114 
PROPOSED FORCE MAIN ROUTE NEAR THE AWWT. PROVIDE FOR TEWPWARY 
EARRIERS. FENCE MATERIAL SMALL BE SALVAGED TO THE EXTENT POSSIBLE 
f* IO TEMPORARILY STORE0 ON SITE IN  A OESIGNATEO AREA. REPLACE OR 
REPAIR FEATLRES OISTLRBEO. 

PART 2 HATERIDL 

2.1 THE Y E 0  MIXTURE INDICATED BELOW. BY WEIMT. WALL BE APPLIED 
AT 3 PWNOS PER I000 S O U N  FEET.SOWN M Y  OR MYORRUICLCLY. 

4 0  PERCENT KENTUCKY BLUEGRASS 1POA PRATENSISI 
4 0  PERCENT CREEPING REO FESCIIE 1FESTUCA RLLBRAI 
2 0  PERCENT ANNWL RYEGRASS 1LOLIUM UULTlFLORunl 

2.2 COMMERCIAL FERTILIZER SHALL BE 12-12-12 APRIEO AT 2 0  PDuMls 
PER 1000 SOUME FEET. 

2.3 AGRICLLTURAL LIHIM; MATERIAL AN0 APPLICATION SHALL CONFORH TO 
OW1 ITEM 659. 

2.4 POTABLE WATER SHALL BE U Y D  10 CONTROL FUGlTlVE OUST. 

PART 3 EXECUTION 

3.1 PREPmAlION 

3.3 ROW GRADING 
C. INSTALL PIPE AN0 MANHOLES I N  ACCOFIDANCE WITH THE 
MAWFACTURERS FCCOMMENOATIONS. USE 0001 ITEM 703.06. -0. FDR 
EEOOING WHEN NATIVE SUBSOIL OF IRENCH BOTTOM IS UlSUlTABLE OR FOR 
OVER EXCAVATION BACKFILL. 

A F E R N 0  CONSTRKTIW W G E R  WILL PROVIDE ~DRIZONTAL 
W O  VERTICAL CONTROL POINTS. 1M CONTRACTOR SHALL PROTECT THESE 
CONTROL POINTS TUROUjnWT C[IPISTRUIION AND REPLACE THEM I F  O A M G E R  

B. PROVIDE GRAVEL ROaO K C E S S  TO WORK AREAL THIS INCLWES 
CONSTRUCTION ACCESS TO THE EXISTING ROAOUAYS. 

C. STRIP AN0 S6LVAGE TOPSOIL SEPARATLY F R W  SUBSOIL. SALVAGED 
TOPSOIL WALL BE STOCKPILE0 I N  AN AREA MSIGNATEO BY THE FERMCO 
CONSTRUCTION CONTRaCIS W G E R  PNO PROTECTED FRON EROSlOK 

m 8 G  1IILE 

Z X - 5 9 0 0 - X - 0 0 1 4 0  1 ORAWING INOEX 0. INSTALL WARNING BURIED EFFLUENT LINE SIGNS EVERY 250 FEET A M )  
AT T M  BEGINNING. MIDPOINT. AN0 EN0 ff CURVES. BETWEEN CLEANWT 
MAWOLES. 

E. COMPACT BACKFILL AS SPECIFIED I N  SECTION 02200. EARTHVORK. 

F. MAINTAIN A 10-FOOT SEP4RATIDN BETWEEN EXISTING POTABLE WATER LINE ANO 
T M  EFFLIENT LIM. 

02200 EmTnwm 

PART I = N E W  

1.1 EARIUWORK SWILL INCLME EXCAVATION. TRENCHING. AN0 CflALlIffi. 

PART 2 MATERIAL 
NOT USED 

PART 3 EXECUTION 

3.1 PREPbwnTION 

A T M  YBCONTRACTOR IS RESPONSIBLE FOR ALL EARTHWORK L A Y W l .  
VERIFY TWT SURVEY BENUWARKS AN0 INTENDEO ELEVATIONS FOR THE W R Y  
ARE AS IWICATEO. 

A. PREPARE SUBSOIL 10 ELlMlNATE UNEVLN AREAS AN0 LOU SPOTS. 
MAlNlAlN LlhLS. LEVELS. PROFILES. A M )  CONIOURS. MAKE CHANGES 
GRAOC& AN0 BLfNO SLOPES INTO L E V E L  MEAS. SCARIF1 SUBSOIL IO A 
OEPIH OF 3 IM~IES WMRE IOPSOIL IS IO BE PLACED. 

8. REMOVE OEBRIS. WEEDS. ROOTS. PNO UFMSIRABLE PLMTS. REMOVE 
CONTAHlNATEO SUBSOIL. 

3.2 ERECTION/INSTKLATION/~PL1CATION 

n. PLACE TOPSOIL TO a DEPTH OF I INCMS PLUS OR HIMIS I Ircn 
AND W E  smTn 
8. WPLY FERTILIZER. SEED. AND MULCH PER O M T  ITEM 659 IF SOIL 
CONOlTlONS NECESSITATE. A00 LlM PER OM1 ITEM 65% 

C. SEDIMENT CONTROL 

1. INSTALL EROSION A M )  SEDIMENT CONTROL MEASURES AN0 SEEDING 
PER 0001 ITEMS 207  AND 659. 

2. PERIMETER SEOIKNT CONTROL MEASURES M E  TO BE INSTALLED 
PRIOR TO ANY CLECdlNG OR EARTHWORK. 

0 0 0 0 'aG 3 
E. IOENTIFY nm FLAG KWN u T i L i i Y  LOCATICNS WHICH EXIST IN TM 
CONSlRUCTlOn ORE& HW PROBE TO LOCATE UNOERGROUN) U l I L l T l E S  FOR 
ALL UTILITY POLE EXCAVATIONS. POLE WY UlRE A K H O R L E A S T  AN0 UEST 
PUFP STATKNS.&IN3 FOR ALL U T I L I T Y  LINE CROSSINGS. PROVIOE PROTECTlaY 
FOR 6lLL UTILITIES I N  THE WORK AREA. 

C. THE YBtONTRACTOR SHALL M T I F Y  THE F E N 0  CONSTRUCTION 
CONTMCTS MANPtER UUEN ACTUCL C0N)ITIONS DIFFER TWIN SPECIFIEO ON 

ENCOWTERER T I C  PROBLEM WALL BE RESOLVE0 PRIOR 10 CONTINUING 
WORK. 

THE PLANS m WHEN WSUIV OR w s u i i n B L E  SOIL COWIIIM ARE 1 TMOUGnOUI THE PRDJECT.OTHER SEOIHENT COITR(L MEASURES. 
SUCH AS STRAW BALES A R W  CATCH BASINS. DITCH CI€CK. TEMPORARY 
SEEDING. ETC- ARE TO BE INSTALLEO WHEN REWIRER 

a I CEFITIFIEO FDR CQISTRUTION I l l  
P ",bus 4 mn EU ( I M . W m .  K-111 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

T I S  - nrrrrr, 8.  

f RNPH K PcdsocS CO. - P M Y M  WIN. u(L - ENGIHDIIKrSClEK€. IM 

Cl. Y K E D U E  AND EXECUTE WORK SO THAT VEHICLE ACCESS IS MAINTAINED 
AT CLL T I M S  Tti7C4SH THE WORK ZONES TO THE EXTENT POSSIBLE. 

E. INST%L SEDIHENT CONTROL PRIOR IO EXCAVATIOI AN0 RWGH GRAOINC. 
MAINTAIN CONTR(LS TUWUGHOUT CONSTRUCTION. 

3-2 ERECTIONIINSTALLATION/APPLICITIDH 
A E x c a v m m :  

1. EXCAVATE SUBSDIL REOUIREO TO ACC0nM)OATE P V t P  STATIONS. 
ROAOWAYS.FSMOVAL OF SEOIMENT. A M  TO ACHIEVE F I W  PROPOSED WADE. 

2. W TRIM EXCAVATION FOR PUMP STATIONS MANHOLES. REMOVE 
LOOSE WTERIAL. 

1 SLOPE BWKS TO W E  ff REPOSE OR LESS.WESS SKSIEO. 

4. STOCKPILE EKCESS SOIL CN SITE AT A LOCATION OESIGNATEO BY 
TNE F E W 0  CONSTRUCTIDN CONTRACTS W W G E R  PROTECT THE 
STOCKPILE FW3l EROSICN. 

5. C O N l R a  WATER BY FEW6 OF O I T C M S .  CUECK DAMS TEMPORARY 
P W S  AND P I P I G  OR OTHER HETMOOS ACCEPTABLE TO' T H E  F E m C O  
CONSTRUCTION CONTMCTS MMGER.  

02720  SITE ORAINAGE AN0 SLOPE PROTECTION 

PART I GENERAL 

1.1 SITE DRAINAGE SMALL INCLUOE THE PROPOSED STORM O R A l M T h i l R  
APPURTENMES. A M )  THEIR WTFALL. 

1.2 SITE O R A I M E  SHOAL INCLUOE THE SEEPAGE INLET PIPE AT TM 
PUMP STATION MWHOLES. 

1.3 SLOPE PROTECTION SHALL l K L U O E  FILTER FRABlC AN0 SLOPE 
PROTECTION UATERIALS. 

PART 2 MATERIAL 

2.1 STORU ORaIN PIPE PNO BEM)S TO 'BE WPE. C0RRl;ATED EXTERIOR. 
SMOOTH INTERIOR. SIMILAR To m v a K E 0  PWAINaGE SYSTEMS U O S I  TYPE 
N-12. 

~~ . 
CINCINNATI. OHIO 

-cI uy 
SEEPaCE COLLECTION & FEM3VAL OF SEDIMENT 

Ern& A c T l p l  mxl 
uul.; mu 

CIVIL 
SPECIFICATIONS 2.2 SEEPAGE INLET PIPE SHALL BE HOPE SlHlLAR TO nOS TWE N-12. 

2.3 FILTER FABRIC TO BE SIMILAR IO TREVlRa SRMBOW T W E  1125. 

2.4 SLOPE PROTECTION MATERIAL SHALL BE AS SHOVN ON THE ORPIWINGS. 
6. GRnOlffi Of THE PROPOSED 2 HoRIZ0NTrU:I VERIKAL UESTERN 
SLOPE SWTN F m  THE WEST P W  STATION IS SENSITIVE AT THE 
TRANSITIW IN  TO 1s EXISTIN; STEEP SLOPE EXTREME CARE 15 
M C E S W ?  IN  GRADING THIS AREA FOR WORKEA SAFETI  W O  10 PREVENT 
CQOITIDP*Y SLWE DEGRmTION. 

2.5 JOINT FOR PIPES GREATER THQN I2  INCMES OlAMETER SHALL CONSIST ff 
CORRLGATEO P P Y E l H Y L L M  SPLIT C a J p L I f f i S  WILTH CLOSE0 CELL IBOPRENE 
SIRIPS THAT COHPLI u l l n  aslu 01056. I L L  PIPE FITTINGS SHALL MEET 
AASHTO H 294 SIANOAkDS. 

2.6 JOINTS FOR PIPES LESS TWIN I2 INCHES DIAMETER SMALL BE WOE W l l H  
A05 N- I2  PVC GaSKETEO SEUER WOE FITTINGS. 
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POWER POLE COORDINATES ( N A D 8 3 )  

// &SEE NOTES 4 6 6 

ENLARGED PLAN A 
NTS 

I I 2 I 3 4 5 I 6 I II-21- - 

, SEE DRAWING 92X-5988-X-BBI40 Fm D n a W W t  INDEX. 

. Y E  DRAWING q2X-5900-E-00124 FOR ELECTRlC6l INSTALLATIOH 
NOTES AND EOUIPMENT OEXRlPTlONS I SPECIFICAT10)(S. 

. Y E  D R A W I K ,  9 2 X - 5 W - E - 8 6 1 2 2  FOR Pus STATlOr SCMMTIC. 
ELEVATIONS AKJ DETAILS. 

.5Ba KCMIL CnaLE SIZE IS REWIRED F(*l V I X T b E  ORW. 
mmm FUTLRE ~ o a o  caPac iTr  IS IIPP~POXIWTELY 28 KVA. 
r ( 4 X I f U M .  

7 4 1 2  

!X-59BB-E-00I22 SCH-TIC. ELEVQTIONS bMl DETAILS 

!X-5900-G-00125 I MASTER SITE P L W  

3 CERTIFIED FCA CONSTRvcTlOH 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

%RNALD ENVIRONMENTAL MANAGEMENT PROJECT 
ln3 - - 4 0  or 

E WPH K PaRsDNs CO. - PSSOIfS MlK I N t  - Utlt€ERIKrSCIEME. 1% 
CINCINNATI. OHIO 

4 C c r  *y 

SEEPAGE COLLECTION & REMOVaL OF SEDIMENT 
REmcI a C T l [ ) r  MI. 38 

ELECTRICAL 
-mu 

. PROJECT%?! R M  





I CERTlFlEO FOR CONSTRUCTICN 
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1 CCnPRESSlW 0 F I T T l t C  . 

4 GUY VI= cLaw 
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NOTES 

SEE 9 2 X - 5 9 8 8 - X B B I 4 0  FC+l D R A W I f f i  IMEX. 

SEE 92K-5900-E-00121 FOR FLW AT aWT T M  155. 

PO- IHSTCLLEO SOIL o~cncas TO BE i r i s i n u o  PER 
PAWFOCIURERS INSTRUCTIONS. DEPTH ASSUED PER SOIL M T A  
FOA UlNlMun BLOW CWNT 14. 

INST&L SOIL M H O R S  aCCCFQIHC TO W l C T M R S  
I N S T R V C T l M  DEPIH CXCULATION BnYD ON SOIL W T A  F M  
MlMIlVc BLOW C-1 OF 7. I F  BCOV COUNT I S  LESS T W N  7. 
CDNTCfT F E W 0  CONSTRUCTICN WIWGER 

6WV. 3 PH. 3 W  
DISTRIBUTION P W L  
WITH SPCfE FOR FUTURE 
~ l T l o r y I L  BREAKERS WIRING D I K R M  FOR HEAT TRACING 

ABOVE mam PIPE TO TANK 155 

3 - I l C * I 0  h 2-llC.10 6 3-llC.10 h 2-llC.10 & 

STARTER ICOOROIWTE I 

FUSE RATING WITH I STARTER MW.Sl7.E N 

W OF PURCHIISED 
wHppo*Ip 

SIZE i OR SIZE 2 
STMTER (COOROIWTE 1 

FUSE WTlNC VlTH 1 
SIZE I OR SIZE 2 

STMTER N E W  SIZE W 

HP OF FVXIUSED 
S W P  punp 

&S KVA I PHASE I 1 T 4 8 0 - l 2 0 l 2 4 0 V  

7--- 

P U S  WT(R HWSEFUWER 
TO BE DETERMINE0 BY PUICMSER 
115 HP n I a X 1 W l  

VEST pv9 STATION 

S INGLE LINE DIAGRAM 

3 - l l C  .5BBKCHIL ALUM C a B L E S  Y I  H' H E S S E H I R  

I * EOUIPMENT LIST -1 
I 

R Y ~ ~ I T I E S  GIVEN or a PER QJY ~NCHOR msis ELECTRICAL 
ELECTRICAL DETAILS 

TYPICAL ELEVATION /R\ REF 
HTS 

SEE SITE RW ON Eeeiza FOR LIW E m 2 l  
RWTINC. Y B t O N I R K T O R  IO I N S T X L  WI E03122 
SWPORTS Wl fRE l€CESSARTI OI N E W  F U I  
EXISTING POLLS. - 
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3 - l K  580 KCMIL &cu* 
WIW SSSEffiER -4  S a m  EWE COFWR 

W O W  WIRE DOYN TO 
BUTT C R a r O  h TIE TO 
GROUW m 

4. WISH NEW SIZE STWER (I OR zins REWIREO IN KCORD~N 
U I l H  H*(SEWWER RATING OF PUFlp M T O R  PISCWYD.  
PROVIM. INSTALL PN) W I R E  CCNTRG EvlCES IN  EXTRA P M L  
S P N E  PROVIDED IN STARTER WIRE PER Y H E W T l C  M W N  
OI THIS a C a W l t C  

/ w  

POWER ON 
lN0lCITlNG LIGHT 

WIN ccruncim 
115 MINI POWER z a r  

5 KVA. I Rc 480-1281240V 
38a PRIEKR I 4W SEC BYR 
6- IP BRI(NCH CIRCUIT SPACES 
FURNISH W I T H ;  
2-IP. Z€M WUMN CKT 8KRS 
2-IP. Z€M GFCl W C H  CKT EKRS 

COU8INATlDN STWTER. 
NEW TYPE 3 WITH EXlRA 
P M L  SPACE-468 VDLT. 
N E M I  SIZE 11 OR 21 
Y E  NOTE 4 

I 

HIGH LEVEL 
ELECTROOE 

LOW LEVEL 
ISTnRTI v ELETRDDE ELECTRODE tSTWI 

HI-LO P1U 
S Q l O  STnTE 
WlDlNG RELIY  

I I0 OVEWLOW Y U T  MW 

e 
8 c o m a  Ranr 

107. I14 . -  

OVERFLOW 
E L E C T R m  
ISISJTWYNI 4efr C M H O N  

ELETRME 
b X 6 - W Z - 9  X U2-9 

W.Y.F. M I ( P K T E 0  %.emDE--/ 3-IIC.10 POWER 
I-IIC.12 G R C C N )  
I -IIC.12  CONTR1-I I 
5-lIC-lr 
LEVEL PROBES 
U U S T  SEPMATE BE RUN C W U I T I  IN 3 -CONTINE 2-1'COMwITS EMBEmED 

IkUiIN.IDEEP TO THE €WEDDED 
JUKTION BOX AT svlp S T I T I O N  

I 

I C 0  

PUMP STATION SCHEMATIC 

PILOT LIGHT wiT.izev ac 
T W M R  TYPE. R I Y I - T D -  
TEST. &LEN B R a X E Y  W20T-PT16R. 
TYPICAL FOR 3- 
I W I T H  M E N  LENS CAP. 

I UlTH a R  LEWS W 
I UITH ED LENS cnp. 

OvERFLOU SHUTDOvN 

imicniiffi 7 
0 
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WATERTIGHT N E W  4. MNNTAIMO. 
&LEN ERnDLEY .800T-XC78 OR E W  

COMBINATION STARTER 
WITH LEVEL CONTROLS 
TYPIC& FQI EIST rUg VEST Rrcp STIllDN 

W S  
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3. TW PVRWSE OF T H I S  OnnVlNG IS TO CDNVEY ELECTRIC4. 
INSTaLLATIo I  REWlFfHENTS M IDENTIFY E L E C T R I W  

WX-5980-X-00140 

q2X-5900-E-00120 

DRAYING INOEX 

ELECTRICAL SITE P L W  

mTEs 

1. SEE 92X-5900-X-BB140 FOR mnwlffi IfCEX. 

2. SEE 92X-SW0-E-BB120 FOR ELECTRICN SITE Rw. 
INSTALLATION NOTES EOUIPMENT DESCRIPTIONS / SPECIFICATIONS - 

GENERAL 
BASIC ELECTRICAL MATERIALS 

WOOD WOOD POVER POLES PWES SJWL TO BE 4 5  FOOT Lont.cLnss z 

7 4 1 2  
' 4 -  

CONDUIT 
COWUlT S W L  BE RIGID STEEL. N A V Y  WALL. GALYANIZEIJ, 
SIZE AS SHOWN U 4  CRAWINGS 225 AMP POWER DISTRIBUTION PANEL 

RECEPTACLES 5. 
RECEPTACLES yvr~ BE e n v y  DUTY. izsv0cT.m WP 
2 POLL 3 ulrcE G R ~ I N G  DUREX RECEPTACLES. 
INST&L IN CAST CoIxllT BOX WITH W E A T H E R P R ~  
LIFT COVERS. 

DISCONNECT SWITCHES 
FUSIBLE SWITCH aswa.y I N  NEMA FI EKLOYIRE. N n v r  ~ i .  
we VOLT. 3 Pac n i o  NEUTRAL. WICK-WE 

ESICMD TO nccOmOonTE aass R FUSES 
W I C K - E E W .  VISIELE &NE. L W  INTERWTER KNIFE SWITCK 

M E  D.CLASS 3110.SlZE AS INDICATED ON 0naWlN;L 

WIRE AND CABLE 6. HOTW WIK)IffiS Y V r L  BE CHECKED FOR CU4TIIUITY rM) N t G E R  

ROTATIOI  YUYL BE CNCKEO Wl lN  A WS.5 RDTAllCN TESTER 
WW-FAclLFQ BY G B l m E  CD.I(El E W l O N  EWlRQNl WHICH 
C R U )  BE DanacED BY REMRY R O l A T l o K  

IESTED PRIOR TO c c M E c T i c n  OF POWER LEMS. ram a ~ )  PHASE 

CONDUCTORS SHaLL BE COLOR CaEL!, 06 AWG ON) LARGER YVYL 
BE IDENTIFIED VSlNG COLORED T W E  AT T E F M I W Z  W SPLICE 
POINTS. C U O R  CODING AS FOLDWSs STARTERS 

MEW RATW conBuwIm STARTERS WITH EXTRA PWL SPM. 

FUSIBLE OISCONNECT TIPE w i n  cuss  R FVSE CLIPS. 

EEM TYPE 3 EKLOSURE. E E W  SIZE I OR 2 ICOOWINATED WITH 
HORSEPDWER OF W MOTOR PURCHIISEDL 488V.3 PHASE 
VlTH I20 V R T  Ac COIL M 480-li.BVOLT CWTRW TRIWSFOWER 

&LEN BRADLEY B U L E T I N  512H 

LEVEL CONTROLS 
CaOUCTlVlTY LEVEL CONTKLS ARE TO BE INSTALLEO AND WIRED 
I N  EXTRA S P M  STARTERS AS SHOWN ON DESIGN DRAWINGS. 
C Q w c T l V l T Y  PROBES ARE TO BE W I R E  WSPENSlDN ELECTROOE 

B I W  CONTROLS TYPE E-IS-SHIELDEO..'6013-W5 
T Y P E . B R A ~ ~  WITH WIELD. M TYPE sw WSPENSILW WIRE. 

HEAT TRACE CABLE 
M A T I N G  CAELE YlaLL BE SELF-LIHITIPG PSIALLEL R E S I S T W E  
ELECTRIC I R g I N G  CABLE. 128 VOLT WITH WXlWH W T W T  
TEM'ERATLRE 158 DEGREES F. 
POWER TEFMINATION KITS. TEE KITS. PILOT LIGHTS AND ENJ 
SEALS S%L BE UTILIZED WHERE C.PPRCPRIATE. 
MNUFcYXURERS...RAYCHErC CnRonoLOX OR TNFMON. 
INSTWL PER W F C C T U R E R S  INSTRUCTIONS 

COMBINATION TRANSFORMER / DISTRIBUTION PANEL 
INDWRIOUTOODR PCICKAEO POWER W R T .  WEATlfE7 RESISTANT 
ENlOSURE SlNXE FWASE. 5 KVa. 480-2401120V V I i N  F I L L  
CWACITY TPPS 2-111 FCBN.Z'W PRIMARY MAIN CIRCUIT BREWER L 
38n SECUJJARY WIN CIRCUIT BREAKER.SP+UE FOR 6-IP OR 3 -2p 
WCH CIFICUIT BREAKERS. SUJRRE o CAT-WZ~S+F 
S L P R Y  WITH 2- IP 20AHP C N I  2- IP  W GFCl I 6 m A l M H  CIRCUIT E E M R S  

GROUNDING MATERIALS 
Roo ELECTROOE SHALL BE CWPER-CLM STEEL. %INCH 

FOOT LENGTH 
WIRE W L L  BE =ID M COPPER 1IIRE.SIZE 
e-ffl!!fNGS. GROUND COMlUTORS W N  W I T H  POWER 

w L n T E o  CABLES. 
RS AS SUPRE0 B I  EURWY.IOEAL. 
USE0 FOR MAKING GR'JUWING 

LIGHTING FIXTURES 

CUI."".. 

PACKAGED C P c R E T E  VITH FIXTURE. LAW.-. W 4 J P  V I E .  
PHOTIXQNTROL M HWNTING W A R E .  
CHERICW LICNTINC I GRArBaR CAT.II-S70E5-6/PKG B 

POWER CIRCUIT BREAKER 

22(1 aw. 3 mL 480  v a i  PLUG IN CCWARTNENT 

CO~TROL CENTER (PART ~o .q -e .e1 -~~74e-m L a m 0  IN THE AUWT 
CIRCUIT BREWER FOR INSTALLATION IN EXISTING 'SIEHENS O T O R  

VALVE W E .  

m - -. w . W I o I  
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? O R  El 
Id.hX2~l ( T I P 1  
A OR DIF 
i OR DIV 
T OR SORT. 

N 
R E V  
.X OR SUN 

X OR N U  

BIAS 
6 U X T . W l N  OR ATTEMYITE (INPUTIOVTFUTI 
OIFFERENTll(L 
OlVlOE 
EXTRACT W A R E  ROOT 
r u T i p L r  
RAISE TO mum 
REVERSIK.  
WXnlNG 

I I 

WTES 

1. FW4 DRAYIK. I N E X  SEE ORAUIffi W X - S W - X - 8 8 1 4 8 .  

2. C O N T A l H f N l  PIPE W L  BE FFQVloEO FOR EFFLIENT PIPE 
EXCEPT PIPE YITWN TN NOPE N4MOLE. C O N T A I ~  PIPE 
SIZE AKl M T E R I A L  WaLL BE AS FOLLOWS 

CCIClAIER PIPE t ( N T A I H f N 1  PIPE 

PIPING SYMBOLS 

INSTRUMENTATION SPECIAL DESICN4TIONS 
F M T  K N I ~ E R E V A I  ION D E S l M T l O N  I 

I 

GATE VOLVE 

UDBE V A L V E .  

EIYL V O L E  

RUG YOLVE , 

BUTTERFLY V ' U V E I M R  

STW C M C K  

M E a E  V&VE 

CMCK VALVE 

SLIDIM; WTE VALVE 

E4LL M C K  V O L E  

BaocFLOY PFEVENTER 

D m  VALVE 

PINCH VALVE 

3 uny VXVE 

3 YAY BALL VALVE 

3 VAY RU; VOLVE 

lvXZE WTE VALVE 

ANGLE GLOBE VALVE 

7 AIR FILTER 

e. a B W E C R d M  

2' cs 4. cs EXPWSION JOINT 

WmEEL 

E J E C T m  

STRAIFER (Y TYPE1 

STRAIt€R (SINGLE EAo(ET1 

S T W I r n  aXlsLE BASKET1 

STRAIFER lCU€ TYPEl 

STRAIN3 ISUCTION TYPE1 

L I LU" 

U I LOV LOW AIR CPERATEO 
D I r n A G N  P W  

-la- 
& 

HORIZONTAL 
CENTRlFUiCL 

CCNXNTRIC RElAhER 

W 

VLTWN I "  I *  

YASTE WATER I YY I Y . B 1 . A  1. 
VENTILATION AIR I VE I T  FOOT VaLvE 

rn WIN m FUNNEL 

Olaplcruyir( WERATOR 

OIWHRAQI W I  POSITICNR 

P I S K U  OPER4TOR 

w E T r  RELIEF VALVE 

SOLENOIO OPERATOR 

SINGLE LINE 4 I R  DUCT SYMBOLS 

El 
EXAWLE! K O l U I  CODE 

N3 i lNAL  PIPE SIZE 

- CE-2'-A-I00-ET 

A - a53.m. A. SEenESS STEEL PIPE 
B - PVC 
E1 - PVOF 
E2 - PWF. 100 PSI 
E3 - CPVC 

CNEMICAL 
NETERlffi FW WTH INLET V&€S AN0 

EACKDRaFl M E R  

E A C K O W l  M R  [ 2x-5980-x-881101 KRAUlffi lmx ~~ . ~ 

E4 - HM 

N - DUCTILE IRON 
T - 304L.STAIMESS STEEL PIPE 
T I  - 316L. STAINLESS STEEL PIPE 

L - FIBERCLASS REINFOFGD pLnsTic 

u - ~153.1~. P- GCILVCYIIZEO STEEL PIPE 

AGITATOR 
IHIXERI 

MOTORIZED DANPER 
3-YAY YLENOlD VALVE 

f IMICATES MENDIGIZEO 

4-WAY MLEN3ID VOLVE 

I 
* * Y E  WTE 2 

INSTRUMENT SYMBOLS 

FRONT OF PANEL UJJNTEO INSTRWENT 

FRONT OF P N L  novNTE0 I N S T R W N T  
AUXIUI~Y L a a i m  

REAR OF P N L  UOLWTED INSTRtPQNT 

R E M  OF PMEL nOUHTE0 IHSTRWENT 
AUXIUIARY L r n T l O N  

3 CERTIFIED FOR C M T F Z Z T I O N  

rl 1 M 1 "= 
L "?"&I ID Prn 

W~II---D(MDI 
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SEEPAGE COLLECTION b REMOVAL OF SEDIMNT 

DIGIT& LOGIC WERATOR INTERFACE 

TYPICAL CALL OUT 
-0 CONTROL AUXILIARY 
LOCATION 

K C W I C A L  PROCESS 
PIPING AND INSTRUMENTATIW DiACRAM 

S Y c S R S  MQ LEtEW M E T  AIR VENT FILTER 

n a t M T l C  FLOV UETER 

m s i T i v E  DISPLACEMENT 
FLOV UETER 

E W l P I f N T  NJNEER 
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I 2 3 1 4 I 5 I 6 7 .  I c a I 
n r  

MTESC 
7 -  

PERFCSATEO 
PIPE INTME 

I 
~W TO 
O I T M  VEST P W  

STbTION 
SEE NOTE 3 

1. FOR UUUlNG I W E X  SEE WX-5988-X-00140. 
2. FOR SmsoLS C+iU LECEH) SEE WX-5900-H-00162. 
3. FOR R19 CONTRGS rrC0 1H)ICATORS Y E  WAVING 

4. TOI-9W IS W EXISTING REMOTE M L T l R E X l H C  WI1 

WX-5W0-N-BBl72 FOR SPECIFIC lC€NTIFICATICN. 

92X-5W0-E-00122 

LocarEo IN AVUT. REFER TO WAVING 

5. W MClFlCATlONS 
a cmwirr  Y S T  R19 Ens1 flmP 

RATED FLOW. (pn 25 25 
RATEO 101% l€EaaFT. lW 1 6 0  
norm u= w a x 1  15 I5 
M a X l H V l  R m  3450 Y5a 

E COnSTRLCTlONi 

SWTCM! 

~~ 

2X-5900-N-BB1721 FLOV K T E R  LCU'. E T A I L S  6 W  HlXELLlYlEWS 

I I I .  1 

I I l l  
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SEEPWE COLLECTICN FLOW 
TO AYYT T4NK 155 
RWGEI 0 TO 80 W U  4 - W  

TO RW-5 
l 2 0 V . 6 0  HZ POWER 

t 
FIELO I RTU 

I 

W C  '18 TYW PR 

I 

F I T - 9 9 9  LOOP 

FOR 120V.6BHZ POWER 
COMUlT RouTlffi 
SEE OR4YING E00121 

F I T - 9 9 9  
INDICATING FLOWMETER, - MAGNETIC 

WAFER STYLE 

MAGNETIC - WAFER S T Y L E  

BILL OF MATERIAL 
r i  I 1 . -. , ..- I.... LC-C 

EKLOSCRE CLASS IELM 4 x  
POWER REWIREHENTIELECT. CODE I12eV. W 2 .  GENERA 

I IC.= 

ZERO RETURN YES 

SPEClaL M D I F I C 4 l I O N  N3 
EXTR4 FE4TURES OR RECUIREHENTS NJIE 4 

m 

NJTES 

1. CONTR4CTOR y(aLL PROVIDE &LL HISCELLMOWS WYIoYaRE 
INCLVOIK. FITTINGS mi IOENTIFIEO IN THE BILL a= WTERIII~. 
IN OROER TO movirx 4 CO~PLETE I ISSE~LY. 

2. W T I T I E S  4RE FOR ESTlWlES (VeY.  a C T a  W I T I E S  . %L BE FIELD D E T E ~ M I M O .  
3. FOR OR4YiNC IHDEX SEE D n a Y I f f i  qzX-5988-X-00140. 
4. FLOW lWJIC4TOR SWILL BE W E 0  SO T W T  I T  C M  BE 

5. 4CCEPTaBLE MTERIWS OF CMlRUCTlDN FOA TIL L M R  

6. ACCEPTWLE MTERI&S OF CDHSlRUCTIM Fa) TkE ELECT-S 

VIEWED F R M  T M  TOP. 

PRE CER4HICS aM) TEFZEL 

PRE 316 SST. 2IRCOYlU4 4NO R4TIN.M. 

c 

RT(kGlr0. mYj ll1LE 

2X-5980-X-00140 I OR4WING I W F X  

ZX-5980-N-00143 1 M E C W l l l u  - PIPING AW INSTR 01- 
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LIST OF ACRONYMS 

AWWT Advanced Wastewater Treatment 
CERCLA 
COMH 
CR 
cs 
DCS 
w m  
HDPE 
HOA 
NEMA 
O&M 
RCRA 

r .  

' 4- '1412 

AND ABBREVIATIONS 

Comprehensive Environmental Response, Compensation, and Liability Act 
Clean-Out Manhole 
Control Relay 
Carbon Steel 
Distributed Control System 
gallons per minute 
High-Density Polyethylene 

National Electrical Manufacturers Association 
Operation and Maintenance 
Resource Conservation and Recovery Act 

Hand-Off- Auto 
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1 .o INTRODUCTION 

The South Field and Inactive Fly Ash Pile are located southwest of the former production area. In the 
past, these units were used as disposal areas for nonprocess wastes, including boiler plant ash and 
construction debris. Much of the material in these units is contaminated with low concentrations of 
uranium. Water seeping through the disposed material into the ditches along the northern and eastern 
edges of the South Field and the western edge of the Inactive Fly Ash Pile has been observed to have 
uranium concentrations ranging from 23 to 910 micrograms per liter (FERMCO 1995). Water entering 
the ditches can travel downstream to areas where the Great Miami Aquifer outcrops. During dry seasons, 
the concentration of contaminants in water in the drainage ditches is higher due to lack of dilution when 
the seepage enters the ditches. In contrast, seepage during wet periods is diluted by relatively clean 
surface runoff. 

The goal of the Seepage Collection System is to capture the seepage in its more contaminated state. The 
Seepage Collection System would collect contaminated seepage entering the existing drainage ditches. 

2.0 SYSTEM DESCRIPTION AND INTENDED PERFORMANCE 

The goal of the Seepage Collection System is to reduce impact on the Great Miami Aquifer due to 
contaminated seepage from the South Field .and Inactive Fly Ash Pile. 

The Seepage Collection System (see construction and specification drawings in Appendix A for detailed 
information) consists of the following: 

1) East and West Pump Stations: Each pump station consists of a High-Density Polyethylene 
(HDPE) manhole; an 8-inch, perforated inlet pipe laid at the bottom of the ditch, connected to 
a 4-inch HDPE solid pipe leading to the sump; a 4-inch overflow pipe (the overflow pipe is 
screened to stop animal entry); and a 25 gallons per minute (gpm) submersible centrifugal grinder 
pump with water level controls. 

2) Clean Out Manholes (COMHs): There are six COMHs provided at an approximate spacing of 
500 feet. Each COMH is provided with a 2-inch drain gate valve and a 2-inch threaded nipple 
for draining the static head during service. In COMH No. 3, where the effluent lines from the 
East and West Pump Stations join together, two check valves are provided to block water from 
flowing into the opposite sump while only one pump is running. 

3) Meter manhole: A meter manhole is provided near Tank No. 155 of the Advanced Wastewater 
Treatment (AWWT) facility, where the effluent line changes from underground to aboveground. 
This meter manhole houses a flow rate transmitter and manual shut-off valves (on either side of 
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the-metB)T-A-2%Zh gate valkgisprovided for drain and cleanout. A 1/2-inch globe valve is 
provided for drain and cleanout, and also to collect samples for periodic monitoring of seepage 
quality. 

4) Pumps: The pump in each pump station is designed for an average flow of 25 gpm. The pump 
is water-level activated. The pump is activated by a high-level control and deactivated by a low- 
level control or overflow level control. During rainfall events that produce flow rates greater 
than 25 gpm, runoff will overflow the diversion berm and drain downstream into the existing 
ditches. The pumps will shut off when the water level reaches overflow level, and water inside 
the sump will drain out through the 4-inch overflow pipe. The pump is rail-mounted so that it 
can be lifted in and out of the sump during pump service and repair. 

5 )  Effluent line: The seepage water collected in the sump will be pumped to the AWWT Plant 
Facility (Tank No. 155) through a 2-inch HDPE pipe. This 2-inch HDPE pipe is contained in 
a 4-inch HDPE pipe buried at about a 36-inch minimum depth. At the meter manhole the 
effluent line comes out of the ground and continues on a pipe rack to the top of Tank No. 155. 
The above-grade portion of the effluent line is made of 2-inch carbon steel (CS) carrier pipe and 
a 4-inch CS container pipe. The above-grade pipes are heat-traced and insulated. 

3 .O OPERATION 

Electrical power at 480 volts, three phase, is supplied to each sump pump station via an overhead power 
line. The power source is a 150-amp circuit breaker located in a power panel at the southwest comer 
of the AWWT Valve House, near the Stormwater Retention Basins. 

Electrical controls at each pump station are identical. During maintenance, the pump may be run 
manually by placing the Hand-Off-Auto (HOA) switch in the "HAND" position. This will bypass the 
level controls, and the pump will continue to run until switched off, regardless of level. Motor overloads 
in the starter, and pump internal protection consisting of moisture sensor and winding temperature sensor 
will still protect the pump. 

The inside of the main disconnect switch and starter should be inspected monthly for moisture. At this 
time the panels should be checked for any signs of physical damage and for operation of the push to test 
indicating lights. 
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3.1 Description of Equipment 

The pumps are electric motor-driven, submersible centrifugal grinder pumps with semi-open bronze 
impellers, cast iron housings and volutes, stainless steel shafts, mechanical seals, and permanently 
lubricated bearings. The pumps are designed for guide rail installation. Gate and globe valves are 
manually operated type, and check valves are swing type. 

A 480 volt, three pole, main fused disconnect switch is located at the control panel within sight of each 
pump station. This switch may be used to disconnect all electrical power to the pump starter and local 
120 volt distribution transformedpanel . 

- 

All electrical equipment enclosures are rated National Electrical Manufacturers Association (NEMA) 3 
(weatherproof) (see specification notes on Drawing 92X-5900-E-00124), and shall be rack-mounted a 
short distance from, but within site of, each sump pump station. 

A combination transformer/distribution panel is located at each pump station to provide 120-volt power 
for general lighting, and convenience receptacles for additional portable lighting and power tools. The 
5 kVA "mini-power'' zone has single phase, 480-volt primary and 120/240-volt secondary windings. 
Overload protection is provided by a 20-amp main circuit breaker on the primary and 30-amp main circuit 
breaker on the secondary of the transformer. The distribution panel has space for a maximum of six 
single-pole or three double-pole branch circuit breakers rated at 20 amps. There are currently four circuit 
breakers installed, with one spare, and two unused spaces. 

The sump pump motor starter is in a NEMA 3 rated enclosure with extra space provided for installation 
of level controls. It is furnished with a main power fused disconnect switch and three pole contactor 
(NEMA size 1 or 2, depending on the horsepower of the pump purchased) with overload relay. A 480- 
120 volt transformer is provided for 1.20-volt control circuits. 

Submersible pump power and control cable are furnished with pump and cable entry seal design to ensure 
a watertight and submersible seal. 

3.2 Start-up 

See Removal Aaion No. 30, Seepage Collection @stem for the South Field and InaCnve Fly Ash Pile 
. Start-up Plan (PARSONS 1995). 

ER4FS 1 \VOLl :RS AF'F'SUZSDATA\ 
OU-2\FQ- 139\o&MPLAN -3- 8/7/95,2:11pm, Rev. No.: 0 



During seepage collection, the pump will be operated with the HOA switch on the local starter set in the 
"AUTO" position. Pump start will be automatically initiated by water level when the water level in the 
sump reaches the HIGH level probe. This completes the circuit to the sensing relay located in the starter, 
which energizes the main contactor starting the pump. The circuit is maintained during pump down until 
the water level drops below the LOW level probe, which drops out the relay and the starter contactor. 
Operation of the pump is indicated by a red "pump running" indicating light on the front of the starter. 

If a rainfall event occurs, the pump will operate in a similar manner, except with more frequent pumping 
cycles. 

Should the rainfall increase to a point where the volume of water entering the sump exceeds the volume 
being pumped (in the range of 25 to 30 gpm), the water level in the sump will continue to rise past the 
HIGH level to the overflow (the smaller l-l/2;inch intake), and the pump will continue to operate. 

Should the volume continue to increase, water level in the sump will continue to rise, eventually reaching 
the "OVERFLOW" level probe. Contact of the water with this probe will energize another sensing relay, 
which, in turn, activates control relay CRl . The CRl will deenergize the starter contactor, stopping the 

0 pump and at the same time energizing the amber-colored "OVERFLOW" indicating light on the starter. 

The water level will continue to increase rapidly until reaching the Cinch overflow, which will allow the 
water to exit the sump to a point downstream where it is discharged. 

When the volume of water entering the sump is sufficiently diminished, water will continue to bleed off 
through the smaller overflow inlet, eventually receding below the OVERFLOW level probe. At this time 
the sensing relay will de-energize, causing the CR1 to revert to its normal state and allowing the pump 
to continue its normal operational cycle. Since the HIGH level probe is still submerged, the pump will 
start and pump down to the low level. 

1) The pumps wili normally be set on automatic operation, which will allow the pumps to cycle on 
and off under control of the sump water level probes. The manual valves should be in the 
positions shown below: 
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Valve No. 

v-101 

V- 103 

V-105 

V-106 

V-107 

v-109 

v-110 I COMH-5 I CLOSED 

Location Position (Normal meration) 

East Pump Station OPEN 

COMH-3 CLOSED 

West Pump Station OPEN 

COMH-1 CLOSED 

COMH-2 CLOSED 

COMH-4 CLOSED 

v-111 

v-112 

V-l13* 
~ ~~ 

V-114 I Meter manhole r CLOSED 

c o M H 4  CLOSED 

Meter manhole OPEN 

Meter manhole OPEN 

V-115 

V-116 

V-117 

* The manual throttling valve 01-113) is a globe valve which is used to adjust flow to Tank 
No.155. 

COMH-3 OPEN 

COMH-3 OPEN 

Meter manhole CLOSED 

3.4 Potential Operating Problems 

1) Description and Remedy: 
Caution: Comply with current lockoutltagout procedures before attempting a remedy. 

Problem Result Remedv 

Pump fails to start Sump fills to 
overflow Maintenance (O&M) Plan. 

1) Refer to vendor Operations and 

2) See if 480 volt power is energized. 
3) Check selector switch position. 
4) Check for tripped overload relay. 
5) Check continuity of motor internal 
protection circuits (repair motor). 
6) ChecWrepair level switch, wiring, or 
relays. 
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Problem-p- _ _  - -- ~ 

Result Remedv ____ 

Pump fails to stop Pump runs dry 1) Refer to vendor O&M Plan. 
2) Check selector switch position. 
3) ChecWrepair level switch, wiring, or 
relays. 
4) Check contactor for welded contacts. 

. Pump check valve leaks 

Drain valve leaks 

Pipeline plugs 

Flow meter malfunction 

Foxboro DCS component 
fails 

Signal wire broken or 
termination is bad 

ERAFS l\VOLI :RSAPPS\RSDATA\ 
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Sump refills quickly 
after pump stops, 
resulting in frequent 
cycling of pump. 

Remove and repair valve (or replace). 

Water in manhole Remove and repair or replace valve. 

1) No flow to tank 1) Determine where plug is located by 
opening the drain valves located in the 
manholes in successive order. 
2) Clean out pipeline from appropriate 
clean-out manhole. 

2) Pump deadheads 

No flow indication 
when there is known 
to be a flow, loop 
can not pass recali- 
bration, or Distributed 
Control System @CS) 
has a different reading 
for the flow. 

1) Refer to vendor O&M Plan. 
2) Repair or replace meter. 

DCS flow indication 
is different from 
flow meter. 

Repair or replace DCS component. 

DCS indicates no flow Disconnect wires and check for 
when meter indicates 
there is flow. 

conductivity. Replace signal 
wire if no conductance, otherwise redo 
temiinations. 
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3.5 Maintenance 

Report 
Maintenance and Calibration 
Pump Inspection Report 

1) 
2) 
3) Meter: Refer to meter O&M'rnanuals. 

Valves: Follow procedures given in current applicable maintenance work instructions. 
Pumps: Refer to pump O&M manuals and current applicable maintenance work instructions. 

Frequency 

Annually 

3.6 Spare Parts 

Valve i d  Control System Inspection Report 
Equipment Calibration 
Other Monitoring 

1) 
2) 
3) 

One spare pump (25 gpm, 7.5 hp, 180 foot TDH) 
One set of wear and tear parts (refer to vendor's installation and service manual) 
One each 2 inch check valve, 2 inch gate valve, and 2 inch globe valve 

~~ 

Annually 
See Table 4-3 

4.0 

Check Sumps for Sediment* 
Testing Total Uranium** 
Testing for Total Suspended Solids** 
Regulatory Compliance 

O&M ACTIVITIES, RECORDS, AND REPORTS 

Quarterly 
Quarterly 
Quarterly 

Table 4-1 provides a list of operation and maintenance activities, calibration activities, and records and 
reports associated with the collection system, peripheral monitoring, safety, and regulatory compliance. 
The frequency of each activity is also included in the table. Further details on maintenance and 
calibration frequencies associated with system equipment are provided in Tables 4-2 and 4-3, respectively. 
Refer to Appendix C for vendor-recommended maintenance and calibration procedures. Fernald 
Environmental Restoration Management Corporation will maintain copies of all pertinent records and 
reports. 

Table 4-1 - Summary of O&M Records and Reports 

Piping Inspection Report I Annually 

Compliance Monitoring Record I See Performance and Compliance 
Monitoring Plan 

* Sediment to be hauled to CERCLA/RCRA Unit 2 sediment stockpile at Operable Unit 5 stockpile 
area next to the Stormwater Retention Basin. 
Perform testing in accordance with Sitewide CERCLA Quality Assurance Project Plan (SCQ). ** 
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Inspect per MWI 
PCPlOo* 
Annually 

Item 
Flow Meter 

~ 

West Annually 
Flow Meter Semi-annuallv 

Frequency 

Semi-Annuallv 

ControlPanel I A ~ ~ a l l y  

Water Level ProbeslRelays 
Motor Starters 
Motor Controls 
Main Disconnect Switch 

*A sample copy of MWI PCP-100 is included in Appendix D. 

Table 4-3 - Equipment Calibration Schedule 

Semi-Annually ~ 

A ~ ~ a l l y  

Annually 
Monthly 

5 .O REFERENCES 

(FERMCO 1995) Fernald Environmental Restoration Management Corporation, January 1995. 
Work Plan, Removal Action No. 31: Seepage Control to South Field and 
Inactive Fly Ash Pile. U.S. Department of Energy Fernald Field Office. 

(PARSONS 1995) Parsons ERA Project, 1995. Removal Action No. 30, Seepage Collection System 
for the South FieM and Inactive Fly Ash Rle Start-up Plan. Fairfield, 
OH: PARSONS. 
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5900 CY OF YOlrrENT IBDEEP 8 LESS IS TO 8E EXCAVATED Ill 
ACCORUWCE W l l H  SITE PROCECWES IN THIS 'SEA L l M l l S  TO BE 

COMPLETION Y O I l € N T  CONTROLS TO BE INSTQLEO IN 
FIELO OETERHIMO. m a  IS TO BE w o  w SEEDED LPON 

a c c m n t u E  WITH SITE P R a E m f s  

UNITED STATES 
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NXES 

1. EX lST l f f i  COWlTlOHS 9OW W THIS DRAUlUG YRf P R E P W O  
FROH FEHP SITE PAOVIUO onra FRM THE WCWNT LISTED 
BELOW' 

Pm?sONs TWOGRWHY 1% 
F E W  C O W  CRIO/UTILITY DRnUlffiS 
F E W  CONTRICTOR PROJECT DESIGN D O C W N T S  
B.L. PIYNE. FIELO SURVEY 2195 

2.6' PUBLIC WITER S U P R Y  LIKE IDENTIFIED I N  F IELD 81 
POSTED SIGNS am -TIC TWE VI-. 

I a 

4.MAINTLIIN I F W T  VERTlCly. SEPWUTICN BETWEEN UTILITY LINES, 
SURFACE FELIIURES nr4) T ( 4 ' ) E F F L W N T  LINE.REWV€ ANJ 
ClEPLKE COr4RETE EXISTING CURB M T E R  CHAIN I N S l ~ L l l l l M  LIH: FENCE OF aM) T M  REPAIR EFFLUENT EXISTlnt PIPE. 

3 CERTlFlEO FCR COHSTRUCTICW 
-I 1 - 1  nm 

6yL 0 u- *rpp. u-m 
"I!AI 4 P I C  
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DEPARTMENT OF ENERGY 

;ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
1- PARSONS - mm E7 

E RPLW n P(IIRM(S ca - P~RSM WIN. IM - ENGIMERIH;-S~IEHI. itc 

SEEPAGE COLLECTION 6 REMOVAL OF SEDIMENl 
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M T E S  

I. EXISTING C O N D l T l ~  S I Q W N  OI THIS O R d W l f f i  WERE 
PREPdRED FROM FEMP SITE PROVIDEO Dd14 FROM 
DOCUMENTS LISTED BELOW. 

~ X I S T I N C  S l l E  O a r 4  SOlRCE ( IN PL4:IT FILES) 
PdRS(X<S FEPP CU)D IOPOcRGFliI. CRlO/Ul lL l l7  1992 DR4VlNCS 

FEHP CCNlRaClOR PROJECT OCSIGN DOCUMENTS 
B.L. P I T S  F IELO SURVEY. IW5 

2. 6'PuBLIC W4TER SUPPLY LIFE IDENTIFIED I N  FIELD 
BY POSTED SlorS 4ND MdCMTIC TRCCE W I R E .  

F € F c u r I y I  I l l l L F  

?X-5980-G-80163 SITE DETAILS - C L E W 1  -E 

?K-5988-G-B0164 PIPELINE FIN - EFFLLENT L I M  41 4 W T  

!X-5988-E-B0120 ELECTRIC& - PFS3JECl SITE 

CERTIFIED Fm c c m s ~ m c ~ i ~  

" I U S  0 P I C  
w (L m. U M D l  

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 
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XRNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n 6 - m l l l m e r  
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I 

F W  
H q t l N  

4 
PPI3 

// \ 
- kPERFORITED LFWMP s T m m  

- YE 0% GWIY Y E  M T E  3 - FOR DETI ILS 

786 - 
SEE DUG G80134 

3 
755 ' I 

-9 
1'; 5 ' V  

7 7 0  

765 

760 

755 7..-.- 
, v D  SECTION I.= 5 v  B 

I 1 

I 

miEs 
1. FOR W W l K .  INOEX. SEE O R a W l K i  921-5588-1-88140. 

2.EXlSTIK. COWITIONS WJbW ON THIS DRIVING WEE PREPmEO 
FRCW FEW SIIE PROVIOEO onin FROM IUE CULWNT LISTED 
BELOW 

3. T M I  EXISTING UHX- UTlL lT IES M E O S  TO BE FIELD 
L c c n T E o . w  PROBE PRIDR TO E x c n v a i i w  TO VERIFY TWT 
ExcnvnT ioN WILL NOT oisrm IMK 

OITCH BETWEEN Ens1 ~ a 8  siniiw TO ~ c a o  INTERSECTIOC 
4.lNSToLL STFtAV WE DIKES EVERY I W I C R O S S  VEST SIDE 

5. CONCFfTE SWLL BE 0001 1TEH 4qq. TYPE C. 4888 PSI VCESS 
O T I f R U l Y  NOTEO. 

~ 

!X-59BB-G-08133 P l P E L l M  R W  - EFFLUENT LIM Y W IFP 

!X-59BB-E-8012%3 I ELECTRICAL - PROJECT SITE f l & 4  

I I I l l  

DEPARTMENT -OF ENERGY 
?ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

rm opuc. PUP- B. 

P4f?S&S - 
E WPH K P m U 6  co. - PAflsoh5 WIK I l t  - EH;~ERIH;-KIEKE. IK 

SEEPAGE COLLECTIW 6 REMOVAL OF SEDIMENT 
Em& K T I O N  a38 
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R 



I -- - 
I I 2 I 3 4 I 5 I 6 I 7 .  I 8 

EFFLLENT LlPE 
SEE CNG W 1 3 3  

560 

ss5 

558 

578 

565 

545 ' I I I I I 
B + e a  B e 0  Ire0 

570 , 

558 

545 

8*88 8.58 1.m 
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M T E S  

1. FOR DRnUlNG IEOEI. SEE DRAWIN; S2X-5988-X-BBl4E 

ZEXISTIN; C a S I T l D N S  M Y N  ON THIS DRAWING WERE PREP= 
FRDH LISTED F E W  BELDWr SITE PROVIDED DATA F R M  THf R X V l E H T  

PIy(MHs F E W  C W  T m m Y  GRIDIUTILITY 1942 DROUlffiS 

F E W  CDNTRACTOR PRWECT DESIW a W € N T S  
8 1  PAYNE.FIELD S U R V E Y  2/95. 

3. FOR POWER W L E  L D C A T l M  SEE D R l W I N C  92X-59BB-E-88120. 
FOR LOCATION O= ELECTRIWL P A H L  SEE DWG 
92X-S,988-E-88121 

4.ovIBED RotK 9W-L BE OOOT I T E M  W1.W T W E  0 WITH 
n HINIWM T~ICKNESS OF I F T  MESS OTHERWISE mrra 

%HYDRO S E D  GRADED CaREA W V E  ( M t R D  R a X  LIMIT. 
USE HY(TH AKERICAN GREEN S T W W  B L a M E T  IIWE 575 a\ 
EOWLI FOR EROSICN CONTROL. 

' L  7 4 1 2  ' 3-- 

3 CERTIFIED FOR CoNsTRJCllW 

-I M 
"1u.l ro n.9 5 ! C  01 K r y l  m .  

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

XRNALD ENVIRONMENTAL MANAGEMENT PROJECT 
im DUI.IC LIT 

E RIYW K PIylsols CO. - PPRSWS MAIN UCC ~ EffilMER1HiSClM. IN 
CINCINNATI. OHIO 
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I 

8'ELBOv FITTING 

R E U E R  

E A S T  STATION P L A N  
NTS 

FOR ORIENTATION OF PIPE. i SEE DUG GeBlK 

FX2-XW IIW 
WIRE STWLE 

TOP EDGE - o v a  (VUG +g; 
$B?$ 
~ W L n Y  

GEOTEXTILE SIMILAR TO 
T R E V l R I l  SRlnBOro 
TWE 1135. 10.5 OZISY. 
155 LE PWCTVRE RESISTONX. 
-100 SIEVE aos 

E A S T  STATION SECTION 
NTS 

I'BRWE FITTING 
tRlpEELL FIG. 112 

%%KET ROD TbM 
tRlpEELL FIG. 110 R I'XIJIF Busnlffi 

EWS CAIM'S3.L FIG. 140 
*.STEEL m wnm 

PVC A W T E R  

I' -FOA SEE DUG ORlEHTATlON WI26 OF PIPE. 

/ 

-- 
TO r n T A T I O (  

WEST STATION P L A N  
NTS 

F W E  
CWRUWTED \ \ 
PIPE.SEE R W  
W V E  - 

l-7 (3 nr-, oc 

NTS 

WEST STATION SECTION 
NTS 

-LIFT W T E D  CRaM 68 

,I '.. M O Y  10 R n P  OM) , , TO W K E T  W I T H  
, '.., COJPLERS 

,/' 
I' 

,/' / \ 

-EFFLUEt4T 4'CON14IFaENT PIPE ? CI\RRIER. 

NOTErCMRETE CIS' WD 
COVER NOT SWUN IN RW 

32'010 S K I  32.5 ( 3 6  ID1 RISER. 
FUSION WELD TO IUMCtLE LID 

TYPICAL PUMP MANHOLE P L A N  
l..l'-W 

p TOP OF PIPE 

NOTErROCK COVER NOT 
snow FOR CLARITY 

NEENIH CAST IRON R-1798-1 FRAFE aM) 

MLlO LIO COVER 
W I T H  SELF SEALING 

6 ' X O ' Y l . B C W  cw 
ON 5'X5LI' WEST CONC STATION. C W  

w ECST STATION 

SEE DUG EBB121 

30.10 WPE 
RISER U I X  
WIDE FLCUCE- 

.\ ELEClRIC& JUCTICU 80% -4  0 I T C / C  EW -, \ 

r 8 

2.ACCWECATE TO BE OOOT ITEM 703.MWD H43 A 1  THE SIZE 

PIPE, 

ImlcPTED. 

XtUJ'E CORRVOITED PIPE SWILL BE SIMILAR TO aOvaFaD ORAlHaq 
SYSTEMS @OS) N - I t  PIPE (Y43DTH INTERI(R. C-TED 
EXTERIORL FITTINGS TO BE C W A T I B L E  WITH PIPE. 

4.- CCNTAl!WENT PIPE SHrZlL BE HOPE MTERIALSSEE 
SPECIFICATlOtS DUG 92X-59886-00173. 

OR 1%- FUSE PIPE TO WALL. 

O T M R W I S E  NOTEO. 

5. PENETRATIONS TO WWLE &E TO BE W A T E R T l M .  M WSXETS 

6.PVC SMALL BE YHEU 40 ASTM 01784 MATERIAL M E S S  

COHCRETEI 

7 . o m T  ITEM 49q.CLASS c laee PSI AT 28 OATS. 

6. TOP SLOPE OF CQCRETE CIIP 41 EAST PUW STATION Y laLL  
WTCH EXlSTIf f i  SLOPE OF Rooa 

F R M  601TOH.F(E8aR TO BE ASTM C615.68 KSI YIELD WADE. 
9. EAST siaiim SWILL NAVE NO. 6 FEW a i  6 . 0 ~  EKNVAY r 

10. FOR DRAWING I W E X .  SEE DRnWffi WX-5W-X-88140. 

II. FOA VWVE SF€ClFICATI(M SEE CRaWlNC WX-5%-C-00163. 

!X-59BB-G-00135 I GRADING FLW - EAST P W  S T A T I f N  

2X-5968-G-001% I WCSING P L W  - VEST F U +  STATION 

9 CERTIFIEO FKI CONSTF9CTIQI I I  -, 1 . 1 1 1 0 1  em 
6ml a m- w .  u w m  *In% a Dl1 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
lm - -.ILD 0 ,  

E RPCPH K PaRsoIs KO. - P m  !UIN K. - EM;MERIKrSCIEKE. IK 
ciNcimnii. nwin 

~~ 
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N X E  

C E m  L, . 
1. FOR W W l f f i  I K X X .  Y E  ORAWIH; 9 2 X - S W - I - B B l 4 0 .  

Er l  r n  Z M E S S  OTIERWISE NOTEO.4L WTERINS S W L  C W C C W  TO 
1% STATE OF OHIO MPARWENT OF nweminiim umn 
COHSTRUCTION WCI IUIIERIN S P E C l F l C A T l M  DaTEO 
JMEJ) I  1.1993. 

3. CONCRETE SHaCL BE COOT ITEM 4%CLASS C 

4. SEE NOTE I Cu4 DUG 921-59886-00173. 

SE-T CONTROL NOTES: 

li M E S S  OTKRWISE NOTEO.CLL WTERICLS WO -1 

(188a PSI fil 28 MIS1 UNLESS NOTED OTHERYIY. 

C O M c S H  TO 0 a ) T  ITEM 207. 

V L  SECTION 

7. REMOVE SEDIMZNT BUILWP W E N  T I E  LEV= OF OISPOSITIU4 

8. *PLY CLEM WATER IO CONTRCU F U i l T l V E  M T .  

IS n p m o x i w m i  W-WF IS MIWT OF T ~ E  WIRIER. STRAW BALE EROSION CONTROL DETAIL 
NTS EXTERIOR GUARD POST DETAIL 

N T S  
EXTERIDR SMOOTH INTERIOR 

/ 
- 1 8 .  W E  C m T E o  

T I P  

9. IF A OISTURBEO D N A  WILL M T  BE ACTIVELY MRXEO ON F O  
A PER100 GREATER T W  20 WYS. I T  SHaCL BE TEWPQIWILY 
YEMO nm MCIEO. 

r- SIW SJWLL BE W E 0  E N m m  
18 Gau;E STEEL WITE BaCKGRIAM) ,/' , W I T H  REO L E T T E R l f f i  

I0.STRAW W E S  TO BE USE0 WHEN WTWN CSaXmO IS LEVEL m SLOPIH; fiwny FRCU PROJECT. 

11. PLM STRAW WES ~ X I M A T E L Y  P~RNLU TO 

I2.STRAW W E S  Y V Y L  BE ST0M)arCD SIZE IB. 18.. 48.. 

CATCH BASIN NOTES: 

BOITOH OF FILL SLOPE. 
I 'CWYVER ON 
TOP EWES T I P  7 

7 PLAN NOTE, SEE OWG G 00136 FOR ELEVATIDHS 

wa LOCATION 
CAaDE TO GRaoE TO 

W I N  SEE NOTE 4 BELOW - W I N  - 
I 

\ \  
b b  

.=ATE WL BE wznw WTY. BEE HIVE WE.  YITH me sowsf 
IMMS OF OPENING. SIHILEJ) TO E A S I  JCUW IRON YORKS 
M. 6610. OlnENSlDHS OF INLET W E  BASE0 ON THIS CRATE. 
OlamES I N  GRATE M Y  REWIRE CHaM;ES TO THE IhLET. 
W I  C w m E S  W A L L  BE aPPROVE0 BY F E W 0  C D I s T R U T I U 4  
CONTFZACTS WFYIGER PRIOR IO WERING FABRlCATlaC (R 
INSTNLATION OF LylY ITEM, 

CRUSHED AGGREGATE ACCESS ROAD DETAIL 
NTS 

. a4  0 18' EY 

Y E  NOTE 13 
WALL CENTERLIP€ 

-COBACTED SlJeGRnoE 
TO 95% SID P R a r m  

Y E  POT€ 16 

IS.(PENINGS FOR PIPE W L L  BE 00 -Z .  

1 6 . 1 ~ ~  OUTLET PIPE MY BE m c E o  cm TOP OF B O T T O ~  yae YITH 
THE BOTTOM SNAPED TO W I N  WITH GRWT. 

17.lNvERT OF THE OUTLET PIPE IS 55PW. 

IB.PROTECT PIPE ANJ CaTCn M S I N  FRW SILTATICU aAl- 
CONSTALKTION BY INSTALLING S T W W  MLE EROSION C O N T R a  
M R R I E R  aRaM) S%SINIPIPE INLET. - 

CATCH BASIN DETAIL E Y E 0  AT 
CcIJ+LETI(LU 7 ,,-- 6' TOPSOIL 

\ / ,-EXIST tRaoE PIPE LINE SIGN DETAIL- 
NTS 

- c m  SOIL 

M E W  WI7S8-I F R N  Cug SOLI0 
L I O  UlTH SELF SECLIffi GASKET - - TENCH FILL WTERIAL. 

SEE OWG WE173 FOR 
C o c r P K l l U 4  REOUIREI€NlS 

FOR OVER Excavaiiw 
PIPE BEOOlff i  WTERIAL 
SHALL BE 0301 ITEM 703.06 (ywID1 
INST6LLEO SEPARATELY FROM TRENCH 
F I L L  MATERIAL. 

\ PIPE PORTS - 4X.X #wax€ WELDED TO 
1 2 X I Z ~ S T E E L  ~ A T E . % L ~ T E  ANMORE0 TO 
CONCRE E W I T H  4 3/4'XS'h HILT1 KUIK E a 1  - v 

SET F M  IN BED 
OF CONCRETE 

616x1'3 CONCRETE Cap 

M 6x6 CY2.9N2.91 

I 3 T H l C K  W F E  PLATE 

FINISH GRaDE- 

FLI\NCED GATE VALVE 

4 . o ~  ~ P E  SOR Y.  

SPACER 

PIPE BEDDING DETAIL 
N T S  

B I CERTIFIED FOR CONSTRUTION I l l  
-I ( M I I .  * c.. 

"la1 10 0.x B u m  K- PumT&!. X- 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n 6  DI.Ic cILI.ILD 01 
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CINCINNATI. OHIO 

C M C I  u 
SEEPAGE COLLECTION b EMOVAL OF SEDIMEN1 

REmPL acllor a30 
CIVIL 

SITE DETAILS 
EFBW 

IzuD5 mu 

rmm 

PIPE 

HEY PIPE 
F O  OVER EXCAVATIOI  

9UU.L BE OD01 ITEfl 782.06 1-1 
INSTaLLEO S E P S S l E L Y  F R M  TRENCH 
F I L L  WTERIAL. 

PIPE Emiffi WTERICL 

' 
'\- GATE V W V E  W I T H  3 ' L C  TW 

NIPPLE M O  €NO Cap 

I S - I N t H  TW / 
WE R I T E  

IWISTCF(8EO / 
SuBGRnoE 

PAVEMENT REPAIR DETAIL 
N I S  

. -  E 
I I 2 I 4 I 5 I im-18 8 . -. . .. . . __ ~ 
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I 1 I 2 I 3 I 4 I 5 I h I 7 I 

~ 

I I I " I w I 

TYPE 1 

GRIM) CFF  STEEL 
G&V A T  PIPE 
PRIOR TO VEL 
nPPL1 I CWT 
ZINC PAINT TO 
PIPE AN3 WELD 

,' 

T Y H  40 PIPE 

LTRLvIsITICN FITTING 
lTYPl 

T Y P k  2 

TYPICAL CLEANOUT MANHOLE P L A N S  
I'.I'-W 

C L E W 1  OF SPECIFIC CO-W 
NOTEISEE TAELE I FOR TrpE 

RIGID PIPE SUPPORT 

HpE CO-rcH 14@IOI 

CLEI\MUT ZV ITE VALVE YYE I W I T H  3. 

RIGID PIPE SVPPORT 
SEE DETaIL I BELOW 

WPE PIPE 
W l D E D  FLaKiE 

OPR3iE VISKET 

tans rro BOCTS 

C L E W  WT'WHWLE K O  MI 

CO-HH. PLW TYPE VCYVE WIR&C.€F€NT ' 

3 2 Y E  RnN 

4 I I 

5 I I 
6 I I 

CO-MH VALVE ARRANGEMENT "1 
NTS 

I W T E  COVER WITH 
C E L L t L m  UaSS BLOCK 

SET FfIAHE IH BED 
OF CONCRETE 

cxcxr C-TE pm 

SOR 32.5 WE 

WITH W F  6x6 lW2.9/W2.91 

YE TABLE I FOR Y M D U E  
OF VALVE IY(RANCEKENTS 
nm TIP€ CLEmGUT OF 
SPECIFIC CO-Kli 

COnT6IHMHT 

TRANSITION F I T T I N G  D E T A I L  
N l S  

TYPICAL CLEANOUT - MANHOLE (CO-MH) SECTION 
I..I'.V 

I CRU2/P013 . c  

I I 1 I 6 -- 5 . . . - ' -- ID-19 4 -- 2 3 _ _ _  ___ I 

L CCM(ECT HOSE TO END FZLIEVE s i m c  KW PREESSM 
INTO 1- PRIOR TO CLEAN WT OPERATlOnS. 

4. THE FCLLOWlNC VaCVE S P E C I F I C a T I M  ACE, 

MCK - BKL C H E C K . ~ L ~ ~ ~  IE.FL~XD.SIKILAR TO FLYGT COL 

WE - IRON m y .  RISIN; STEP.. c u s s  125. FL-D. IY) PSI UOG. 

ROBE - IRON BCOY. BRONZE TRIP.. YOKE mi. a a s s  125 

VALVE -EL. 

FLWGEO. 

5. FUSION WELO BY W W F K T I R E R  rYL PIPE PENETRATIONS TO 

6. C l M R E T E  YVCL BE Owl T Y P E  F.MW F5LFfBw ylnu BE 

W E  K W E .  

U KSI YIELD S T E N G T K  

~ 

e CERTIFIEO Fm CONSTRLCTICN 

-I - = 
"nus 10 -11 

EU a u . e u m .  u- * 1. 0. 

UNITED STATES 
DEPARTMENT OF ENERGY 
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SITE DETAILS 

C L E W 1  - rraFNlE Cus 
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1 
1. FOR O R a W I f f i  1 1 9 E X .  Y E  D R n W l K .  92X-S900-X-88148 

2. ALL INFCSW4TION. CRAVlffiS CONTAIN aa)llloHaL spECIFIC4TlCNS rw) 
GENERAL E. TREKHING P4RT 3 EXECUTION , 

3.1 PREPARATION 

4. H4NO TRIM EXCAV4TlONS 4NO REMOVE LOOSE HATERIAL. COFtFECT 
OVEREXCAV4TICN. 

3.2 ERECT1ON/INST4LL4TION/AWLIC4llON 

A. INSTALL PIPE IN KCOROPNCE W I T H  MANIF4CTURER'S 
RECOtVIEW4TIONS. CCWiECT PIPE WITH SPECIFIED MTERIALS. 

I. THE LISTING OF E W I M N T  SWRIERS OR MOTERIALS I N  N) W 4 Y  
PRECLUDES THE USE ff 4LTERN4lE YPPLlERS OR HATERIALS FOR ANY ITEM 
T O  BE FURNlSHED YlTHlN T t €  SCOPE OF IHlS MRK.  T t €  ITEHS AND 
WPPLIERS SPECIFIED IS INTEWED TO IDENIIFY THE IYPE OF E W l P M N l  
AND GENRAL O W L l l Y  OF 1MT E O U I M N T .  I T  IS T H E  OFFERER'S 
RESPONSIBILITY TO PROPOSE EWIPMENT TH41 IS BEST SUITED F W  THIS 
PROJECT I N  C(F(BIN0 TERnS OF O W I T Y  A N 3  PRICE. 

1. CUT TRENCHES SUFFICIENTLY W I D E  TO EN4BLE INSTALLATION OF 
UTlLlTlES 4NO ALLOW INSPECTION TRENCHES FOR PIPE LESS T w r (  6 
INCHES IN DlCVlETER HAY BE EXCAV4TEO USING 4 TREKHING MACHINE. 
FOLLOW PIPE MONUFKTWERS RECOHMNOATIONS. 

2. WIND TRIM AS NECESSARY 4NO LE4VE FREE OF LOOSE WITTER. 

C. BACKFILLIffi: 

1. NO W K F I L L  SHALL BE PLACED 4SOUNO P N Y  CONCRETE STRUCTURE 
UNTIL I T  M S  4TT41NEO YITISFACTORI STREffiTK 

2. UNLESS OTHERWISE NDTE0.ALL MATERIALS 4W W a b :  SHLLL CONORM 
TO CHI0 OEP&7T)TI(ENT OF TR6NWORTATION ~COOTlCONSTRLCIION RW 
MATERIAL S P E C l F l C 4 T l M  041ED JWlJ4RY 1.1995 E. PIPES ARE TO BE CUT SW4RELY 4ND CLEONLY SO 4S NOT TO 

ADVERSELY AFFECT JOINING. PIPE END SHALL BE FLUSH W I T H  THE 
INTERIOR F4CE OF THE C41CH BASIN. 

C. ALL COHPACTEO BACKFILL SWLL BE INOR(P.NIC M4TERI&.FREE OF 
ROCK OR GRAVEL OVER 3 INCHES AND FREE OF OTHER VISUITABLE MATERIAL. 
BACKFILL COHPICTION TO BE 95 P E K E N I  STANOARD PROCTOR. 

3. EXCESS C o N s T h c T l O N  MATERILL. D E W I S  LYQ) WASTE 
SHALL BE OlSPmEO OF IN K C O R W M E  W I T H  SIIE SlaMYv(0 
OPEFUTINC FFtCCECURE. Ssop-0044s HPN4GEMENT OF SOIL. 
DEBRIS m WASTE F R M  PROJECT. 

2. CUT OVT SOFT AREAS ff SWCR40E NOT CIPAELE OF IN SITU 
COMPACTION. BACKFILL W I T H  0001 ITEM 411 AN0 C W A C T  TO DENSITY 
EOU4L TO oc( GRE4TER TH4N SUBYOUENT F ~ L L  MATERIAL. 

3. USE UNFROZEN - UNSATURATED MITERICLS. R A C E 0  IN CONTIMTv j  
LAYERS NOT EXCEEOlffi B INCHES LOOSE OEPTIC MOINTAIN OPT14JM 
MOISTURE CONIENI. Wl lH lN 3 PERCENI.ff  BACKFILL M4lERlALS TO OBT4IN 
COMP4CTION OENSIIY. A LE4N CONCRETE. HINI1UDI COWRESSIVE STREffiTH 
OF 2.000 PSI HAY BE USE0 TO CORRECI OVER EXCAVATION 

4. S ~ O N T R A C T W  y(ALL FIELD VERIFY ALL LOC4TIoNS. OIHENSIOM4N3 
ELEV4lIONS W DISCREPAMIES WQLL BE REYLVEO PAIOR TO STARTING 
WORK. F E M O  UlaLL PROVIDE AS-BUILT DRAWINGS INCLUOIN; 
INVERT rw) TOP ELEVATIONS OF ALL CATCH BASINS. PUMP STATIONS. AN) 
CLEAN CUTS AT COIlPLETlDN OF CCNSTRICTION AS-WILT OR4WIffiS WILL 
I N C L U E  A FIELD RVN Y R Y E I  PERFOFME0 B I  A YRVEYOR REGISTERED 
I N  THE STATE OF WIO. 

0. STOM FOR SLOPE 4MJ C W M L  PROTECTION SHALL BE INSTALLED I N  
4CCCffDANCE W l I H  M O T  ITEH 601. 

4. FOR SOIL C W I C I I O N .  MAINTAIN MOlSlLAE CONTENT. RUS OR MlNJS 
3 PERCENI. OF OPllMUH HOlSlURE TO 411AlN A MINIHUM OENSITY OF 
95 PERCENI S T W R O  PROClOR. A S l H  06%. 41 ROAD CROSSINGS. P4NnOLES. 
AN0 PUHP S141106.  AND 90 PERCENl SlANWRO PROCTOR AT &L O l H E R  PdE4S. 

02738 SEEP4GE SYSTEH 

P ~ T  1 GENERAL 

1.1 SEEPAGE SlSTEH INCLWES THE HRNHaE F W  THE W P  ST4TlON. 
CLE4MJUl AND METER MNHOLES.4NO IHE E F F L I E N I  PIPE TO THE 4 W W T .  

1.2 THE PUMPS. CONTROLS. WO PIPING INSIDE THE PUMP ST4110NS SHLYL BE 
AS Y O W N  ON OR4WIffi 92X-5900-G-00134. 

P 4 R l  2 MATERIALS 

5. REFER TO TI€ PLANS N DETAIL SHEETS FOR AOOlTlON4L 
I N F O ~ T I W  FOR DRAWING INOEL SEE OR4WlNG 92X-5980-X-00140. 

0. ADJUSTING 4MJ CLEPNIK;; 

1. GRADING. FILLIN;. A M  TOPSOIL TO BE PLUS OR HINUS I INCH OF 
INDICATED GRADE. RESHPSE PNO RE-COWACT FILLS SUBJECTED TO 
VEHICULAR TRAFFIC TO FINAL GRPDE. 

2. REHOVE SOIL STOCKPILES.LEAV1NG THE N E 4  IN 4 CLEAN AVO NE41 
CONDITION. GRAOE 4N0 ST4BIL12E SITE SLnF4CE TO PREVENT FREE 
ST4NXNG SURFACE W l T E R  

DIVISION 21 SITE p*c) CIVIL ENGINEERING 

02100 SITE CLEfflIffi 

PART I GENERpl 
2.1 EFFLUENT PIPE SHALL BE W L  CONTAINMENT HDPE.ORISCWIPE 1000 SERIES. 
45 HANUF4ClLREO BY PHILLIPS WISCOPIPE. INC.. NO SPACERS F W  BELOW GRADE 
PIPING. INLET A C I  OUTFALL PIPE SHALL BE W E  ORlYOPlPE I 088  SERIES PIPE. 

2.2 PUMP ST41ION. CLEWOUT WNiOLE. fWD K T E R  M 4 W L E  RISERS S H a L  BE HOPE 
PERHACORE PIPE AS H4KC4CTUREO BY PHILLIPS ORISCOPIPE. IN. W A L L  THICKNESS 
AND S O R  SH4LL BE AS M W N  ON THE DR4WIffiS. 

1.1 SITE CLEEdl f f i  W L  BE CLEARIffi. GRIRBING. SCALPING. REMVAL 
OF TREES p*c) STUWS.REM0VPL M DISPOSING OF ALL VEGEI4TIoN AND 
DEBRIS. AND ROUGH CR4OING OF SOIL WITHIN CONSTRUCTlCN LIMITS SHOWN 

02270 EROSION PNO SEDIMENT CONTROL 

P4RT 1 GENERaL 

1.1 SECTION I N C L U E S  

4. THE INSTALL4TION AN0 M A I N T E N M E  OF EROSION p*c) SEOIMEM 
CONTROL M4SURES. 

8. TEMPOFWRY A N )  P E R H M N T  SEEDING. 

1.2 SYSTEM OEYRlPTlON 

1.2 IT WILL 4L.50 IMLLOE T E  II(STALLITION OF PERIHETER SEDIMENT 
CONTROL MEASURES. 

P4RT 2 MATERIAL 
N)l USE0 

P A W  3 EXECUTION 

3.1 SEOIMENT CCNTRa 

PL INSTALL PERIMETER SEOIMENT CONTROL PRIOR TO A N I  MASS 
CLE4RINGbRVBBING. OR R O W  GRADING 

12 CLEfafllffi 

A. REMOVE M Y  TREES. S W B S .  STUMPS. AN0 VEGETATION MFECTEO WllHlN 
CONSTRUCTlON LIMITS. 

2.3 STEEL PLATE AW %PES SHALL BE ASTM 436 WITH 09 COAT TNEMC 
SERIES 4 VERSARE PRIMER PND OM COIIT TNEMC SERIES 6 TNEHE-CRYL TOPCOaT. 

2.4 OTHER M4TERIALS ARE 4s NOTEO ON THE R A N S  PNO DETAILS. 

PAFU 3 EXECUTION 

3.1 PREPAR4TION 

A. THE S U B C W T R K T W  SH4LL BE RESPONSIBLE FOR L4YGlJl. 

8. EXISTIK. UTILITIES SHALL BE LOCATED AM P m i E c i E o  PRIOR T O  ANY 
EXC4VATIOK 

C. H4NO TRIM EXCAV4TIONS PNO REMOVE LDDSE WTERIAL. 

2.2 E R E C T I O N ~ I N S T A L L 4 T I ~ / A W L l C A T l O N  

A. JOINTS FOR HOPE HATERIAL S M L L  BE FUSION WELDED. 

8. CARRIER PIPE TO BE HYOROST4TICALLY TESTE0 AT 138 PSI UNLESS OTHERWISE 
NOTED. HAINT4IN PRESSURE FOR T W O  HCURS. NO LE4YAGE ALLOWED. 

4. ITEMS TO BE PROTECTEO FROM SEDIMENT OEPOSITS SH4LL INCLUDE 
DOWN STRE4M PROPERTY. W4TERWAYS. STRE4MS. CPiTCH BASINS. OITCMS. 
CULVERTS. AN0 GUTTERS 

E. SUBCONTRACTOR W A L L  INSTILL. MAINTAIN. 4NO REHOVE TEWOR4FlY 
EROSION 4ND SEDIMENT CONTROL MEASURES. REHOV6L REOUIRES THE 
4PPROVAL ff TM FERHCO CONSTRUCTION M4NAWR. 

E. REHOVE FENCES. NRB.  fWD OTHER SURFACE FE4TURES ALOffi TI€ 
PRWOSEO FORCE MAIN ROUTE NEAR THE A W N .  PROVIDE FOR TEMPWARY 
BARRIERS. FENCE H4 lERIAL S M L  BE SALVAGED IO THE EXTENT POSSIBLE 
4ND TEMPORMILY STORE0 ON SITE IN 4 OESIGNATEO MEA.  REPL4CE OR 
REPAIR FE4TLRES DISTLRBEO. 

PART 2 HATERI4L 

2.1 THE Y E 0  MIXTURE INDICATED BELOW.BY WEIGHT.WILL BE aPPLlEO 
41 3 PDUNDS PER 1000 SOU4RE FEET.SOWN D R Y  OR HYOR4lLICALLY. 

3.3 ROUGH tR40lNC 40 PERCENT YENTUCYY BLUEmASS (PO4 PRATENSIS1 
40 PERCENT CREEPING REO F E S C E  IFESTUCA W R 4 I  
20 PERCENI A N W L  RYEGRASS I L N I U M  WJLTIFLORLHI 

C. INSTALL PIPE Ah0 HINHOLES IN 6CCOCQ)ANCE WITH 16 
MONJFACTURER'S f 6 C O r r H E N ~ T l C N S .  USE mol ITEM 703.86. %NO. FOR 
BEOOlNC WHEN N4TIVE SUBSOIL OF TRENCH BOTTOH, IS LNSUITABLE OR F W  
OVER E X C 4 V A T l O N  BACKFILL. 

A. FERnCO CONSTRUCTION W G E R  WILL PROVIDE W R I Z W T A L  
4NO VERTICAL CONTROL POINTS. TM CONTR4CTOR SHALL PROTECT THESE 
CONTROL POINTS TMOUinWT CONSTRLCllON 4 M  REPLACE THEM IF OAHAGEO. 2.2 COtWERClAL FERTlLlZER SHALL BE 12-12-12 APPLIED AT 20 P0IAQ)s 

PER 1088 SOUARE FEET. 

2.3 AGRICLLTURAL LIMING U T E R I A L  4ND AWLICATION W A L L  CONFORH TO 
OW1 ITEM 659. 

2.4 POTABLE WATER SHALL BE U Y O  TO CONTROL FUGITIVE W S T .  

P4RT 3 EXECUTlON 

3.1 PREPM4TION 

a PROVIE GRAVEL ROAO ACCESS TO WORK AREAS. THIS INCLWES 
CONSTRUCTION K C E S S  TO THE EXISTING ROADWAYS. 

0. lNST4LL W4RNlNG BURIED EFFLUENT LINE SIGNS EVERY 250 FEET AND 
AT T K  BEGINNING. lilOPOINT.AN0 EN0 OF CURVES. BETWEEN CLE4NDUT 

E. CDNP4CT WCKFILL AS SPEClFlEO I N  SECTICN 02200. EARTHWORK. 

F. MAINTAIN A 10-FOOT SEPAFl4TIW BETWEEN E X l S T l f f i  FUlABLE W4TER LINE AW 
T M  EFFLLlENl L I E .  

HarnoLEs 

V I - 5 9 W - X - 0 0 1 4 0  I DRAWING INOEX 

C. STRIP AND W V f f i E  TOPSOIL SEPARATLY FROM SUBSOIL. SALVAGED 
TOPSOlL WRLL BE STOCKPILED IN AN PRE4 MSICN4lEO B I  THE FERHCO 
CONSTRUCTlDN CONTRACIS U W G E R  PNO PROTECIEO FROM EROSIOC 

VX-S9W-G-00134 I SITE DETAILS - w STATlCNs 

02200  EPRTHWQ(Y 

P4RT I t E N E a  

1.1 EARIHWORK SH4LL IMLWE EXC4VITION. TRENCHING. W4Ll GRADING. 

A. PREPARE SUBSOIL T O  ELIMINATE UNEVEN MEAS W D  LOW SPOTS. 
M4lNT4lN LINES. LEVELS. PROFILES. Am CONTOURS. HAKE CHANCES 
G R W W  4NO BLEND SLOPES IN10 LEVEL AREAS. SCMIFY SUBSOIL TO 4 
DEPTH OF 3 IMHES WHERE TOPSOIL IS TO BE &ACED. 

PART 2 WTERIPL 
Ml USE0 

8. REMOVE OEBRIS. WEEDS. ROOTS. W O  UMESlRlaLE PLPhnS. REMOVE 
CONT4MlN4lEO SUBSOIL. 

3.2 EREClION/INSTALLATlON/aPPLlC4TlON 
A. PLACE TOPSOIL TO 4 DEPTH ff 4 I N C M S  RLS OR HINUS 1 IMH 
4m W E  SHOOTK 

8. PSPLY FERTILIZER. SEED. AN0 MULCH PER OW1 ITEM 65% IF SOIL 
CONDITIONS NECESSIT4TE. 400 LIWE PER O M 1  I lEH 65% 

c. SEDIMENT CONTROL 

1. INSTALL EROSION A M  SEOIHENT CONTROL MEASURES AN0 SEEOlNG 
PER 0001 ITEMS 207 AN0 6 5 9  

2. PERlHETER SEOIKENT CONTROL ME4SURES ARE TO BE INSTALLEO 
PRIOR TO 4NY CLEARING OR EARTHWORK. 

PaRT 3 EXECUTION 

1 1  PREPiYwllON 

A. THE YBCONTRKTOR 15 RESPONSIBLE FOR ALL EARTHWORK LAYOUT. 
VERIFI T M T  SURVEY BENCWfflKS AN0 INTENDED ELEVATIONS FOR THE M R K  
ARE as IWICATEO. 

8. lOENTlFY A M  FLAG KWWN UTlLlTY LOCATIONS WHICH EXIST IN THE 
CONSTRUCllON ARE& H A W  PROBE TO LOCATE UMIEffiROUN) UTILITIES FOR 
ALL U T l L l T l  POLE EXCAVATIONS. POLE GUY WIRE M H O R S .  EAST AN0 WEST 
P U W  STATICNS. A U l  FOR ALL UTlLlTY LINE CROSSING% PROVIM PROIECTION 
FOR ALL UTILITIES IN THE WORK AREA. 

C. 1- YBCWRACTOR WQLL M T l F l  IHE FEFMCO CONSTRUCTION 
CONTRACIS naWY;ER W H E N  A C T W  C0M)IIIONS DIFFER 1W SPECIFIED ON 
THE PLANS CR WHEN UNUSCYY OR UISUl laBLE SOIL CONDIIIONS ARE 
ENCOUNIEREO. IHC PROBLEM WALL BE RESOLVE0 PRIOR TO CONTINUING 
WORK. 

3. TMOUGHXlT THE PRWECT.OTHER SEOlMENT C C N l R a  MEASURES. 
SUCH AS STR4W BALES A R O L W  CATCH BASINS. DITCH CHECK. TEHPORMY 
SEEDING. E X -  ARE TO BE INSTALLED W n E N  REWIRED. 

a YHEDUE aM) EXECUTE WDRK SO T W I T  VEHICLE ACCESS IS H4lNT4lNEO 
41 &L TIMES Tl'RUUCH THE WORK ZONES TO 1% EXTENT POSSIBLE. 

E. INSTALL SEOIMNT CONTROL PRIOR TO EXC4VATION AN0 ROUGH GRADING. 
MAINT4IN CONTRCLS TwIoLKHUJl CONSTRUCTION. 

22 E ~ C ~ l a ( l l N S T A L L A T I O N / ~ L l C R l l O N  

A. EXCLV4TION: 

1. EXCAVRTE SUBSOIL E W I R E O  TO 4 C C O m A T E  P W  Sl4TlONS. 
~ W A Y S . R E W V R L  OF SEDIHENT.RW TO ACHIEVE F I N N  PROPOSE0 W E .  

2. WMJ TRIM EXCAV4TlON FOR PUMP STATIONS MANMXES. REHOVE 
LOOSE HATERIN.. 

3. SLOPE W S  TO -E OF REPOSE W LESS. UMESS SHXEO. 

4. STCCKPILE EXCESS SOIL DN SITE 41  4 LOC4TION DESIGNATED BY 
THE F E R N 0  CONSTRUCTIoN CONTRACTS W W E R  PROTECT IHE 
STMYPILE FRDn EROSIOC 

5. CONTRDL W T E R  BV I€= OF DITCHEL CHECK OAHS. TEMFVRARY 
F " S  AN!3 PIPIH;  OR OTHER METMOOS ACCEPTABLE TO THE F E W 0  
CONSTRUCTlClN CONTRACTS W G E R .  

02720 SITE O R I I N A E  AND SLOPE PROTEtl lON 

P4RT I GENERAL 

1.1 SITE ORAlNAGE SHALL INCLUDE T M  PROPOSED STORH 0RAINS.THEIR 
APPURTENAMES. A M )  THEIR OUTFALL. 

1.2 SITE W41N4CE S W L  INCLUDE T M  SEEPAW INLET PIPE 41 TM 
PUMP STATION MPNHOLES. 

1.3 SLOPE PROTECTION SHALL INCLUDE FILTER FRABIC AND SLOPE 
PROTECTION HATERI4LS. 

PART 2 MAlERlAL 

2.1 STORM OREIN PIPE PNO BEWS TO BE WPE. C0RRU;ATEO EXTERIGR. 
SMOOIH INTERIOR. S l H l L I R  TO A D V M E O  OR41N4GE SYSTEMS U O S I  71PE 
N-12. 

2.2 SEEPffiE INLET PIPE SHALL BE HOPE SlMlLAR TO A 0 5  TYPE N-12. 

2.3 FILTER FAWlIC TO BE SlHlLm T O  TREVIRA SPUNBOW T W E  112% 

2.4 SLOPE PROTECTION MATERILL SH4LL BE 4S SHOWN ON THE DRAWNGS. 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
ns m- .ID- II .. 

PARSONS 
H RILPH K PMSCNS ca - PC~RSWS WIN IM. - EHGM~IH;-SCIML IIU 

CINCINNFITI. OHIO 
W C I  uy 

S E E P h t E  COLLECTION 6. REMOVAL OF SEDIMENl 
6frn.w acTlcN -38 - 1 I N  

CIVIL 
S P E C  IF ICAT IONS 

6. GRFI)Iffi OF THE PROPOSED 2 HWIZONT4L:I VERTICAL WESTERN 
SLOPE SOUTH FROr, IHE WEST PUMP STATION IS SENSITIVE 41 THE 
TRANSlllON IN 10 It€ E ~ l S ~ l f f i  STEEP SLOPE. EXTREME C U X  IS 
N E C E S Y A I  IN GRADING THIS f f l E 4  FOR WORKER SAFE11 W O  TO PREVENl 
ADOlTlDNaL Y W E  DEGR-TIOH. 

2.5 JOIN1 FOR PIPES GREAIER lH4N 12 INCMS Dl4HETER W L L  CONSIST CF 
CORRLKAIEO P a I f l n 1 L f N E  SPLIT C O P L I N G S  WILlH CLOSE0 CELL *WPRENE 

AASHlO M 294  Sl4WAhOS. 
STRIPS l m a l  C o n P ~ i  w l l n  ASIH Ol05h ILL PIPE F I I I I N G S  SHALL MEET 

2.6 JOINTS FOR PIPES LESS IffiN 12 IMHES OlAHETER SHILL BE W O E  W I T H  
ADS N-I? PVC GASh:EIEO SEWER CRAOE FIITINGS. 

92X-5900-G-00173 
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I 2 I 3 I 4 I 5 I 6 L7 I 8 

FEW 
W X T M  

I 2. FOR PROCESS aN) INSTRVfNT FLW DlaCRlvr SEE O R a W l f f i  

3. DOVEL B4RS S W L  BE Y T  WITH CER4WC 6 EWXY CFLOUT 
921-5400-N-00143. 

BY nrucLF4C RAMSET. TLRER'S MIXED INSTRLC a ~ )  mncEo TIONS. I N  acco~oruo~  UITH 

4. 4FTER INST4LL4TION OF CONCRETE PEOESTeLCOaTIf f i  TO BE 
REPLIFZO B T  FERnCCL 

I PIPING SPEClFlCATlOr NOTES 
5. HIITERIALS. C a X  k 

CaC(RIER 'Vi0 COrT4lraEHT PIPE YlPLL BE SEHESSCaRBOn 
STEEL 4STH 4-53. CnnM 4 YMRRE 48. BEVELED E M K  
FITTINGS SWlL BE Yf%LESS ConsPC STEEL BUTTuELa 
ltSTH 4234. GRaDE UPB. ELBOWS y(LyL BE Y O R T  RaDIVS. 

6. FCSRIC~TIUII 
4LL WELDING ELECTROMS SULL BE IN 4CCOCcOwCE UlTH 

7. TESTIffi, 
CaRRlER PIPE W L L  BE MYCROST4TIC4LLT TESTED TO I38 
PSIG.1HE TEST PRES- S W L  BE WINT4ItEO FOR 4 
HINIMWI (Y TEN HIMJTES PRIOR TO VI- INSPECTION. 
COrT4lNnENT PlPlffi S W L  BE F?€WTICXLLY TESTED I T  
15 PSI FOR 4 SO4P BUBBLE LE4K TEST. 

8 ..-_ .-..-..- . 
aTERI4L SHLVL K E T  TI€ REDJIREKNTS OF llf FOCLOVIff i  m n r  

SF€CIFIC4TIM: 
STRCTUR& STEEL - fiSTH 436 
STRUCTUECL PIPE - asTH 453.- E ~~ 

mm BOLTS - ~ S T M  436 w m  S ~ V Y  e x  WTS am ULYERL 
WELDING - AUS 01.1 C U S S  E 7 0 X X  IELECTROMS) 

VISWLLY IHSPECT LLL VELDS 
NCN-OESTRUTIVE TEST S 8 d  OF WELDS 

II. Mp N FIELD P4lNTlffi SPECIFIC4TI(*t 
Lj PREPLy(E WFSLCES IN K C W O W C E  WTH STEEL 

STRUTUFES POlNTIffi COUNCIL ISSPC) SP-6. 

I 

PLAN OF ABOVE GROUND PIPING 
%+0. M O  PNNT 28. 

E M R &  C M R E T E  NOTES 

12. LESIGN.HIITERIIY 4ND WORI(WWWIP S W L  BE IN 

13. C O T R E T E  W L  H4V€ A M l N I t U H  CWPRESSIVE STRENGTH 
14. OF REINFORCING 3688 PSI 41 STEEL 28 DI IYS.  -L C W C U H  TO 4STH A615 .Uran  60. 

K C ~ R D ~ N C E  wnn MI 318-8% 

2X-5%-N-88143 PIPING N I N S T R U f N T  DlatRnn 

2X-5988-C-88164 CIVIL SITE PIPELllf R W  

21-5988-E-001ZI ELECTRIC& R4NS 

2X-5480-688137 CIVIL SITE DET4lLS. G E M W  

L- 

DELUL e) 
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POWER POLE COORDINATES (NAD83) I 

NTS 

ENLARGED PLAN A 
NlS 

I In-22 - I I 2 I j I 4 I 5 I 6 

VALVE M M E .  
m o v i r x  AM) INSICLL a 225 AMP. 3 PD~ER P ~ M L  MPA 
scuiHwEsT C-R OF TWZ VNVE HOUSE YITH A 158 nrp BnwCa 
CIRCUIT BREAKER TO FEE0 THE OVERMAO POWER FEEDER 

. SEE DRAWING 9 2 - 5 W - E - W I Z Z  FOR PIFP STATICN SCl€t!ATIC. 
ELEVATIONS 6NJ U l A l L S .  

.E00 XCHIL CABLE SIZE IS REWIRE0 FOR V a l =  (Rcp. 
CCQITIWAL F U I U X  L W D  CCPACITY IS C+'PROXIWTELY 28 KV& 
WXIHUi. 

LEGEND 

EXISTING P a E  

U E W  POLE 

!X-5900-X-00140 I ORAVING 1-X 

!X-5900-G00I25 I MASTER SITE PLM 

8 CERTIFIED FOR COxSTRUCTICN 
-I I - (  ..I 

a s  .D Dill 
a D UW- - K m D  
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wmtx CICTICN w. 38 

C * u C I  u 

-m 
ELECTRICAL 

' PROJECT?% RcrN 

VBS I I I 122.6 I 00'90701 192X-5'300-E-00120 I E0001 I 0 
E 



1 I I 
M T E S  

a 

SEE w v m m  mi 
FINN L o c n T i o N  TO BE 
LocnTE ON LEVEL t ~ a a  

W E l T M R P R W  JLrcTlcN BOK. I2XBX6(6'MEP 
wwr WTY. FLVW MOINTINC 
CROVY-HINOS WJBFIZBBffi W EOVAL 
ORILL BOX 6 INSTALL PIEVEERS T I P €  W S  
ON ALL CON)UIT PEPETRATIONS. SEAL CONCJJITS 
TO SU4P W T E R  I N S T U I N G  UlRES 

OK, 9 2 X - 5 9 8 8 - E - B B I 2 2  

F E L O  LETEfflIMO TO BEST 

6 5-llC.14 (LEVEL PROBES) IN I'C 
FIELO RWTE BETWEEN STlRTER aN0 

HlN 1'-6'OEEP 

Cur WIFE 
D v G  9 2 X - 5 9 B B - E - W I 2 3  

FUW s T a T m  JUNCTION BOX-EWECIXD 

CERTIFIEO FOR c O n S i w c i i u i  

P L A N  
WEST PUMP STATION 

NTS 

I. P Eu 0 9- -. [ I - 1 0  

PLAN 

-I I - J  m 
UT-, .a c.II 

f 
I 

I 

/ 
I 

I 
I 

/ 

VEATl€RPRMF J U C T I O N  BOX. I T X B ' X 6 0 E E P  

CROUSE-HINDS WJBFI20B06 OR E W  
W I L L  BOX 6 INSTALL H E I E R S  T Y P E  KBS 
ON ALL C U U J I T  PEPETRATIONS. SEAL CONDUITS 
TO S W  lFTER INSTQLING W I R E S  

n m v y  WTY. FLW HOUH~IHG 

FIELO RWTE 

HlN 1'-6'OEEP 

CONCRETE 4' X 6 X 4' Pu) THICK 
purtp s T n r 1 m  

P L A N  
EAST PUNPTATION 

NTS 

O v G  Y E  ELEVlTION 9 Z X - 5 9 8 0 - E - 8 8 1 2 3  E 2  

WVEk 6 CONTROL WIRE SPLICES 
USING W A T E R m F  SPLICE KITS 
TO mrp n o m  C ~ L E  TO BE wyx 

(zw-scoicwnsi RESIN SPLICE KIT 

YEPTl€RPROQ JCT BOX 
1 2 - x  B ' x  6'DEEP 

CONCRETE COLLAR 
( L a a i m  as snow 01 RW 

S E I f N T  L M R  

TWO I 'COWolTS 

PUMP sTnTiwi 

OVEWLOW LEVEL 

TYPICAL PUMP STATION SECTION 
1.,,'-W P L A N  

ELECTRICAL/INSTRUMENTATION AT AWWT TANK 1 5 5  
NTS 

. - =  . 
I. SEE O R I \ W I f f i  9 Z X 5 5 8 0 - X - B B I 4 0  FOR O R I I W l f f i  IWEL 

2. S E E  O R I W l f f i  9 Z X - 5 9 8 8 - E - 0 0 1 2 4  FOR I H S T Q L l T l O r  HOTES rrD 

3. CONWITS ARE TO BE FIELO RCUTEO. 

4. ALL ELECTRICAL E V l C E S  ORE TO BE E W  3 IVEnTUEIPRaXI. 
5. ALL ELECTRlClL OEVICES TO BE B(MX0 TO DIovco Ra) 

EOUIPllENT OESCRIPTION S P E C l F l C a T l M  

w s T & L E o  n i  POWER m E .  



1 I I I I I 
I I 8 4 5 6 7 I 2 3 

- L  r - . m . -  
I. SEE wx-596e-x-88148 FOR m a w i N t  INDEX. 

2- 

3. SEE 9 2 1 - 5 9 8 6 - € 4 0 1 2 4  FOR ELECTRICK I N S T U I T I C N  M T E S  
SEE 92X-59BB-E-WIZB FOR ELECTRICAL SITE RaK 

W EOUlPnENT M S C R l P T l M  I S P E C I F I C A T I M  3 - I K  500 KCHIL Uyl 
-4 SWlO BaRE COPPER W l W K S S E f f i E R  
G R O W  WIRE DOvN TO 
BUTT GROVS 6 TIE TO 
G R O W  Roo 

4. FUWISH N E W  SIZE STIRTER (I OR 2 ) A S  REWIRE0 I N  AcCDROW 

PROVIDE. INSTALL N WIRE CCNTRW E V l Q S  I N  E X T R I  P N L  

CN THIS g R A W l K ,  

WITH ~ORSEPWER RATING OF FVW mica PWICH~YO. 

SPACE PROVIMO IN srama.  WIRE PER YKEWTIC YOWN 

104 

105 

106 

107 

188 

tm 

I18 

111 

I12 

113 

I14 

115 

7W W S  LIGHT FIXTURE 
W I T H  PHOTOCELL 
I20 Val 

mVE GRau SEE POLE E T I l L  
GUY WIRE 

ELEVATION E2 
0% 92X-59BB-E-BBI23 2-IK.12 6 -12 M . % T  ICKT I) 

POWER mi 
l W l C I T l N G  LIGHT 

W I N  CCNTaCTOR 
115 

38 (y9 FUSE0 OISCONHECT 

& E FUSES 
MINI POWER LU€ 
5 KVA. I fU 4BB-IZBI240Y 
3Ba PRIBKR I 40tY SEC EKR 
6- IP  BRILNCH CIRCUIT SPACES 
FURNISH W l T k  
Z-IP.2W B R I M H  CKT WRS 
2-IP. 2W CFCl BRILNCN CKT BKRS 

COMEINITION STaRTER. 
NEW 3 WITH EXTFUY 
PANEL SPACE-460 VOLT. 
NEW SIZE (I a? 21 
SEE NOTE 4 

x w2-9 

HI-LO P I K  
s a l 0  STATE 
WXOING RELAY 

I OVEWLOV Y U T  WUN 

187. I14 
c O N m a  RELIT - x2 

OVERFLOW 
ELECTROOE 
IYIUTWWNI 

ELETRWE I 

1 

1- 

PUMP STATION SCHEMATIC REF 
e 2  ~ e e i ~ e  

ELEVATION m\ 
NTS - 

E I S T  PIMP STITION ST4RTER RICK 
WEST WW STATION STARTER RACK 

PILOT LIMT UrlT . I29V ac 
TRANSFOWER TYPE. RISN-TO- 
TEST.ULEN BRpcoLEr .~BBT-PTI~R. 
T i p i c n L  FOR 3- 
I wirn WEEN LENS cw. 
I w m  ED LENS CAP. 
I Y l T H  e R  LENS C W  

OVERFLOW 
SmTmwN 
INOICITING LIGHT 7 
n 

F l N n  

TrpE K 
SCCKEi BaY 
CWTaLTS 

-7 
UNITED STATES 

DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
I l S  - w - 0  81 

E RPCPH K PARYHS CO. - PnRMNs W I N  1NL - EH;IKERItC-SCIEKE. INC. 
CINCINNATI. OHIO 

rrO+Cl l-e 
SEEPAGE COLLECTIW & REMOVAL OF SEDIMENT 

FIEHOvk Kilm m38 - rmf 

f 

E L  SWITCH 
WTWT 
O O W  FLHCTIWI  

81112296 m E W ~ L  
. . -  

ELECTRIC& 

Ensi &t JXsi Rbp sihitms SCHEMATIC LE  A T I W S  AND DETAILS I I 
COMB IN AT ION STARTER 
WITH LEVEL CONTROLS 



~ @ I C-SSIUi CFiOUNO FITTIH; , 

@ 4 GUY WIRE a- 
@ I W Y  W I R E  MARKER 

@ 4 WY HDOLWY R I T E S  

@ I -4  BaRE Y L l D  COPPER CROuMl WIRE 

@ I STRAIN I N W L I T O R  

a n n  V L Y E  HOUSE 
f f l T a l  CoWTR(L CENTER BUS 

1IE 
r n m  I N s i c u E o  SOIL MWRS TO BE INST~YLEO PER 
W A C T U R E R S  INSTRUCTIONS. DEPTH O S W O  PER SOIL OaTa 
FOA H l N I H W  BCOU CWNT 14. 

WIRING D I f f i R M  FOR HEAT TRACING 
ABOVE t R A E  PIPE TO TANK 155 

3-IIC.I0 L 2-IIC.10 I 
IIC.12 tM. IT IIC.12 m. I t  4 

- - - i- - - -1 
9 ) -  I SIZE I OR SIZE 2 . 

fj STARTER UWRDINCITE 
STARTER NEMA SIZE aN) 
FUSE FtATING WITH I 
UF' OF PURCWSED 
un6purcp 

Y V L l  PHASE ! ~ 4 8 0 - 1 2 0 I 2 4 0 V  

7 - -  

PUIP MOTOR K ) R S E P M R  
115 TO BE W DETERMINED ry1KIt4IJMl BY PURCHASER 

VEST R19 ST6TION 

SINGLE LINE DIAGRAM 

3-VC .5BBKCHIL ALUn CABLES W I  H' MSSENGER 

* EOUlPMENT LIST 
DESCRIPTIOY ITEM I OTY I 

I l l  I I CERTIFIED FOR C M T R K T I C N  

I r( I - l  W I  

.mLI - 0.11 
sac 0 9 - m  .=mol 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 
E WPH n PARSM to. - PF~RSM KAIK IM - D~I~EERIK~KEKE. occ 

CINCINNATI. OHIO 
.I)ilcr *Y 

SEEPAE COLLECTION 6 REMOVAL OF SEDII.ENT 
Ern& X T I D (  mje 
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-mu 

B'b' 

ELECTRICAL 
. ELECTRICAL txinrLs 

L S E E  M T E S  3 6 4 

TYPiCAL ELEVATION 
NTS 

I I u8S 00-90701 1.1.1.1226 192X-5900-E-00123 1 E0004 I 0 
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I INSTALLATION NOTES EOUIPMENT DESCRIPTIONS / SPECIFICATIONS I. SEE 42X-5900-X68140 FOR ORAWIffi  I-% 
2. SEE 92X-5980-€88120 FOR ELECTRICAL SITE M. 

3. T M  PLIRPOSE OF THIS O W W I N G  IS TO CONVEY ELECTRICAL 
INST&L~TION REOUIREKNTS aH) IMNTIFY ELECTRIC& 
EOUIPMNT IN LIEU OF F W S U  PRWECT S P E C I F I C A T I M  GENERAL 

BASIC ELECTRICAL MATERIALS 

WOOD POLES 

CONDUIT 

SIZE AS SHOWN 01 wnwiffis 

RECEPTACLES 

W O W  POWER POLES 9W-L TO BE 4S FOOT LONG,CLASS 2 

CONDUIT S W L L  BE RIGID STEEL. M a V Y  YALL. CALvlNlZER 

225 AMP POWER DISTRIBUTION PANEL 
€00 VOLT. 3 MSE 3 W I R E  93-10 NEVTRAL DISTRIBUTION P M L  
-ACE K I N T I N 2  TlPE I E K L O S S E .  14K AIC. WITH co(*1. 

PROVIDE 1-150 W. 3 POLE BRIW( CIRCUIT BREAKER 
SOWRE 0. I- LINLCLASS z i i e . ~ ~ p E  Hcn WITH 225 w WIN BREMR 

5. ALL UIRlffi  OVYL BE TESlED F O  CONTWVITY. ALL 4 8 8  VDLT 
POWER W I R E  INSUATION SHALL BE HZfGGER lESTE0 E E T M E N  E m 3  
C ~ T O R  APQ GR(UH0. A I0W-VOLT UEGCER WrYL BE USE0 FOR 
I) .B*AllON -TED 688 VOLTS. WNIHW FSISTaME YVYL BE 

~~ 

RECEPTACLES Y V Y L  BE N A V Y  OVTY. 125VOLT. 28 W 
2 POLE. 3 WIRE CRcvOlffi  a R E X  RECEPTCCLES. 
INSTALL IH CAST C U U J I T  BOX WITH WEATHERPROW 
LIFT COVERS. 

DISCONNECT SWITCHES WIRE AND CABLE 6. mim wiroiw~s %L BE CHECUCO FOR cowriwiir IW) ~ECCER 
TESTED mioa TO CCMECTION OF POWER LE-S. rmm r u ~ )  PWSE 

w n c r w m  BY t. B I ~ E  co. (a, E W J  ON Ecuimmi WHICH 
ROTATION WIYL L M C K E O  W I T H  A PWISE ROTATION TESTER 

COUO BE -0 ET REVERSE ROTATIOK 

F m i m c  SWITCH As5sEmr IN NEUA m E N X ~ X E .  s n v r  anr. 
we vmr. 3 P m L  s a 1 0  NEUTRAL. OUICU-~~KE 
WICK-WM. VISIELE EL=. LOAD INTERRLPTER KNIFE s u m n  
D E S l M O  TO t2CCGT+iO€JATE CLASS R FUSES 
SOWRE 0. CLASS 3110. SIZE AS INDICATE0 01 DR1WIffiL 

S INUE CONOKTOR €03 VOLT I H S U I T E O  COPPER OR ALIJHINW 

NOT -12 A W G  SWLLER CONDUCTORS THAN -14 FOR nvt. CWTROL SHaLL BE S T W O  COPPER. 

CONDUCTORS S M L L  BE CmOR C O n a  - 6  AWC W LMGER Y V Y L  
BE IDENTIFIE0 USING CCLOREO TWE AT TEFWNALS aH) SPLICE 

c o N o c c T m  FOR mum ma LIGHTING s m n ~ ~  H)T BE WLER TMN 

POINTS. cmoa COOING ns F m L o v s I  

B I  
STARTERS 

LEVEL CONTROLS 
CON)IJCTIVITT LEVEL CONTFCLS ARE TO BE INSTCLLEO nm WIREO 

TrpE.mss WITH WIELD. CWJ TYPE sw SUSPENSION YIRE. 

IN EXTRA SPACE STARTERS AS SHOWN ON OESlOr ORAWIffiS. 
C o M v c T l V l T l  FUSES ARE TO BE W E  SUSPENSION ELECTRODE 

B l W  CONTROLS T W E  E-lS-Y(IELDEO...6013-WS 

HEAT TRACE CABLE 
nfniimc C~ELE YU.LL BE SELF-LIHITIH; PWLEL RESISTANCE 
ELECTRIC TRDCING C n B L L  128 VOLT WITH unximm OUTPUT 
TEM'ERdTLRE 150 E G R E E S  F. 
P M R  TEF84lNITION KITS.  TEE KITS, PILOT L l M S  CM) EH) 
SEALS SWCL BE UTILIZE0 W E R E  "PRC677IATE. 
UAWF6Y3lJRERS ... RaYCHEfi CHRonQOX OR T l € f W O N  
INST6X.L PER NANWKXURERS I H S T R U C T I M  

COMBINATION TRANSFORMER / DISTRIBUTION PANEL 
IWOORI(R~DOMI PACKP~EO POWER wRr. WEATHER RESISTWT 
ENXOSUaE S l N X E  FHQSE. 5 KVA. 480-240l120V YlTH FLLL 
CWPICITY T W S  2 - 5 2  FCBN.20A PRIW4RY UAIN CIRCUIT WEAKER 6 
3011 SEC-I W I N  CIRCUIT EQEAKER.SPnCE FOR 6- IP  WI 3 -29 
ERWCH ClRCUlT BREPXERS. YuaRE 0 CAT0UPZ51:4ff 
Y P R V  WITH 2-IP 20Mp CWJ 2- IP  2&WP GFCl 1%) WUNN CIRCUIT M A K E R S  

GROUNDING MATERIALS 
MCwD Rm ELECTROQ SHALL BE COPPER-CLIY) STEEL. %INCH 
O I I K T E R .  I0 FOOT LENGTH 
FQE GOOW0 WIRE W A L L  BE Sal0 &%E COPPER YIRE.SIZE 
ns INJICATEO w wnwiffis. CR~JNO CDWUCTORS RUN WITH POWER 
cnBLEs %L BE GREEN i m n n m  CAELES. 
SUITCSLE ~ ( X W  COWECTQIS AS SUPRIED 81 emtar. iom.. 
ILSCO m OTHERS W L  BE UYD FOR HAKING t f i o ~ ~ i f f i  
c o w c T I o N s .  

LIGHTING FIXTURES 
mF W G  LQ [RpIIYj T I L E  

?X-5900-X-00140 Dnnwlffi I W E X  

!X-S900-E-00120 ELECTRICAL SITE PLW 

POWER CIRCUIT BREAKER 

zzs arrp. 3 PWE 488 v a i  PLUG IN CMPNIT~ENT 

CONTROL CENTER ( P ~ T  ~ a q - e e i - ~ a 7 4 o - x ~  L a m 0  IN THE AYVT 
CIRCUIT BREWER FOR INSTALLATION IN EXISTING SIEKNS MOTOR 

VALYE HOUSE. 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 
e m K PMYX ca - P~RMHS WIK IML - U~IFEERIK~SCEIICE. IK 

SEEPAGE COLLECTION 6 R E W V N  OF SEDIWN' 
FIEmLIL Kllm -38 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
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I I 2 I 3 I A C c I 
I 7 

4 12 
1. 

2. CONTAlHfNT PIPE YvyL BE PROVOOED FOA EFFLENT PIPE 

FCR OROWIN; INDEX SEE U U U I f f i  93X-5988-X-00148. 

EXCEPT PIPE WNIN TIE IQPE WWLE. cminim.tN PIPE 
SIZE nw MTERIW s n n ~ ~  BE ns FOLLOVSI 

C-IER PIPE CUiT4l?4€NT PIPE 

IL lRc€mww 
z' H P E  4. HPE 

e. a S W E t R a M  

2 cs 4' CS 

PIPING SYMBOLS 

INSTRUMENTATION SPECIAL DESIGNATIONS 
OESICJ+2TICN I FLNCI ICNI@BREVAT ION 

GaTE V r y V E  

GLDBE VnLVE 

B&L V X V E  

Rffi V X V E  , 

BUTTERFLY VALVEILYYWR 

STW C M C K  

NEEDLE V X V E  

C M C K  VaLVE 

SLIDING CIITE VALVE 

EALL C M C K  VALVE 

B a a c n D W  PREENTER 

01- VnLVE 

PINCH VALVE 

3 w n y  VWVE 

3 wny B ~ L  VALE 

3 w n y  RU; VUE 

P x L E  GATE VALVE 

ana€ GLOBE VnLVE 

FOOT VALVE 

W B  W I N  CR FUNNEL 

O I * m  OPERaTOR 

01- U I  POSlTlOFER 

PISTON WTRnTOR 

SaFETY RELIEF V X V E  

SOLENOID OPERIITOR 

Z OR 81 elas 
1~1.1n3281 ITWI 6WST.GaIN OR A T T E W T E  (IWTIoulPLlTl 
A OR OIF OIFFERENTIAL 
4 m OIV DIVIDE 
.' OR SORT. EXTRACT S W A M  R D J T  
X OR MU. 4 L l I P L Y  
N 
REV REVERSltG 

L LOU 
LL Lou LOU 

R O l Y  TO POWER 

- S  OR Sun YLQIIN; 

HlW LOW 
INTEGRATE ITlME I N T E a U L l  

(WETERHlPEO COHPUTING RELAY 
K w O - c F F - a J T O  

CURRENT TO P N E l l M T l C  TRANSOKER 
EXISTING imrRupEm TO BE R E L m i E o  

Fp)N . RUNNING 
~ s - a t m n  

VERTICAL 
CENTRIFWX. 

8 
Y 

d B 

SINGLE LINE AIR OlJCT SYMBOLS 

B 

n - cm.~~. n. SEWLESS STEEL PIPE 
8 - Pvc 
BI - PVOF 
82 - PvDF.180 PSI 
0 3  - W V C  ~~ 

84 - W E  
L - FIBERGLASS REIWOXED PLASTIC 
n - WCTILE IR0.i 
T - 304L.STAINLESS STEEL PIPE 
u T I  - - n53.GRA,wvIY(IzEo 316L. STAINLESS STEEL STEEL PIPE PIPE 

YCOIcDaRl 

EXISTING PIPING 

SELF-CONTAIMO 
ECCK PRESSWE 

REcuLaTlNG VryVE ca EWIPHENT 
2-WAY smEmio VWVE 

PRCKaGEO SYSTEM - - - 
I 

* Y E  NOTE 2 

INSTRUMENT SYMBOLS 

a FRONT OF PANEL HX)NTED INSTT(LMNT < 

a CERTIFIED FOR COHST~CTION I 
e( IMI.. 

l l Y l 1 0  0.n 
6 U  P M - - r w m  I& 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 
E WPH n PPRS~HS to. - P~RSM WIN IK. - ~nGItwxnG-sciElctE. IM 

SEEPKE COLLECTION & R E M X A l  OF SEDIMENT 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Im m15 RvyiD 81 

CINCINNATI. OHIO 
CIOLCI YL 

G€)*)vpL dcTIo( mje 
M rmr 

T l E F S  Of IOEMIF lCATlOr  

a c S F € C l A L  DESlCNnTlON 

I N S T ~ N T  TaG h l n i E R  

TYPICAL CALL OUT 

I I 2 I 3 I 4 I 5 I 6 I III-27 - 



I 2 I 3 I 4 I 5 I 6 l 7 .  I ; i  a I I 

CERTlFlEO FOR CWSTIaXTICN 

., 

1-Q 
TO xi' 

M .I 

I I 

I 

4. r o 1 - q w  IS w EXlSTIffi REMOTE WITIPLEXINC WIT 
LciaTEo IN a w i .  REFER TO WWING 
9 ~ ~ - 5 9 8 8 - ~ - e e 1 7 2  Fm SPECIFIC IOENTIFICATION. 

... --- 
POWER CneLG 38 FEET.LEMWOOF C a s l E  ENTRT 

E C H W I C f X  PROCESS 
PIPING 'AND INSTRUMENTATION DIAGRAM 

s m p  SEEPME caLEt i Im srf 
e I ,  It99 1 



I 

b 

I 
a 

c - 

b 

G 
4 v: 
f 
c 
I' 
d 

' S  

c 

0 
=I 
c 

b 
c 
c 
u 
CI 

h 
C 

\ .. 
c 
t 
c 
c 
U 
U v 

TO RTU-5 
I2BV.68 H I  POWER 

t 
FIELD I RTU 

F I T - 9 9 9  LOOP 

I 

F I T - 9 9 9  
INDICATING FLOWMETER '- MAGNETIC 

WAFER STYLE 

BILL Of MATERIAL 
I .  

I I 
- - 7  c w  I I 

I 
c m  I I 

..*..- 

INDICATING FLOWMET 
MAGNETIC - WAFER S T Y L E  

1. CONTRACTOR W L  PROVlOE ALL HlSCELLr*EOUS HarroWaRE 
INCLWIK,  FITTINGS NOT IDENTIFIED IN TI€ BILL OF HATERLQL 
IN ORDER TO PROVILE a C ~ E T E  n s s o a y .  

S W L  BE FIELO C€TER?lMO. 
2. OOWTlTlES aRE FW ESTIMTES 0M.Y. =TU& WANTITIES 

3. FOR D R A W I S  IHDEX SEE DnaUlK.  92X-SW0-X-BBI40. 
4. FLOW 1N)ICATOR S W L  BE PUNTED SO T W T  I T  C M  BE 

S. M C E P T M L E  M6lTERICU.S CF ConSTRUCTloN Fa) THE Ll lYR 

6. NCEPTOSLE 316 SST. M1ERlCU.S Z I R C O ~ ~ W  OF am C M T R U C T I O I  4 n T i N n  

VIEUEO F R M  THE TOP. 

aRE CERAMICS an0 l E F Z E L  
Fa) TIE ELECT-! 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
I- m m c  noam a i  

ns RLYW n P~RSMS cn - P~RYJHS UT. - DC;DEERIH;-XIM. IK 

SEEPAGE COLLECTION & REMOVAL OF SEDIM€N'I 
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IIW r m r  
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Installation and I Service Manual 

SPGH 
SUBMERSIBLE 
GRINDER PUMP 
(tilGH HEflD) 

AURORA PUMP 
A IJI.111 OF G E N E R A L  SIGNA1 



PflGE 

GENERftL INFURMftTlON 3 

INSTfiLLflTION INSTRUCTIONS 3 

MftlNTENftNCE 4-6 

TROUBLE'CHECK LIST 7 

PflRTS LIST 8,9 



GENERflL INFORMflTlON 

PUMP DESCRIPTION 

'I lie I 1y~lroni;ilic piiiiips covered b y  
tlicse itistructiotis arc siilmersil>lc 
pi iiitlci ~)iititps. 

'I lie cttiict blades ;ire on Ilic sriciicrtt 
4tlc ( i t  ilir ceiilrif'iigal ~)itiitp 

itiipcllct~ ;tiid tliscii;it.ge directly i i i tc r  

the iiilct o f  ilie ittipcllcr. l ' l ie iiitcgral 
aiaiiilcss steel piiiiip-tiio1or slial't is 
ac;ilctl I)y two mecliatiicnl seals with 

APPLICATION 

3ECEIVING PUMP 

CODES 

IN STfl LLflTlOH 
I ti STRUCTION 5 

LOCATION 

ILECTRICAL 
;ONNECTIONS 

I l l  I I  

STARTING THE PUMP 



. . . . .  ...... . . . . . . . . . . . . . . . . .  _ _  __ - . . . .  
(',\I I'IION: Ik SIIIC proiiiid wire is  

n ntrr p i p .  'Iliis i s  i i t i l iort: i i i t  for 
c.o11r1crtrcl t o  ~ O O C l  g ~ ~ l l l l l c l  sllcll :I5 :I 

t !. 
... ... -. -. . . . . .  - . . . . .  

IflINTENflNCE 

\X IAL CUTTER 
\DJUSTMENT 

1 1  tltcre is sti l l  smile drag. repent 
nlicrve stcps atid hack off hex 
SCI'CWS (57) frirtlier. 

... __ ...... 
hII'OR'I'AN'I: n e  stire tliaf I ) o t h  
C Y  screws (57) are t ig l i t rnr t l  or 
iosciircl t l ie s m i e  ninniint and flint 
lie set screws (49) are  t ight  against 
lie i i io for  housing ( 8 ) .  Also. 
c i i ie i i i lwr  flint the set screws (49) 
icrcnse the clearance while the: hex 
crews (57) decrease the clearailre. 

IEPLACING GRINDER 
'ARTS 

r itecessnry to replace grititler pnrtr 
~ : i r t s c  o f  wear or to iitspect for 
htg,eitig. rcfer t o  page 8. 

. ( 'I(ise gate valve at  pririip dis- 
rltnrgc. 

'. l ' i t r t i  o f f  circuit breaker. 

:At I ' I ION:  Never work o n  piitrip 
v i t l i  oorvcr on. n e  st i re groiind w i r e  
roiii priinp is connected to a good 
; ro i ind srrch as a water  pipe. 

I. 

I. 

1. 

3 .  

7 .  

Rri i iove primp froin sriiiip. 

liiscrew cap screws (26)  and 
tcritove cutter r ing retainer (27). 

1 Itiscrew hex head cnp w r e n s  
( 17) nncl remove volute case (36). 
('titter r ing (28) can now be 
rciiioved from volute (36 ) .  

Rntlial  cutter (32) and axial citt lrr 
( 3 4 )  are tiow exposed. I f  chcckine 
l'ctr clogging. these pnrts cmt t i r i w  

lie clcaricd witliout reinovirig tltern 
froti1 the shaft. 

I f  rtccessnry to repiace crittcrc. 
rciitove cap screw (30). wncltrr 
f 3 1 ). mid radial cutter (32) froni 
sl1aft. 

3 . 5  atid 7% horsepower model - 
Rntlial cutter (22) and impeller 
(23) are slip fitted onto shaft. If 
iiccessary. pry at two oppositc 
points on back of itnpeller (23) 
while tapping with a plastic 
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e- IO. Alwnys rrin piitrip for a few 
srconds after assenihly wock to he 
siire nil parts rrin sriiootlily atid nre 
ccirrectly adjristed hefore rrplnc- 
iiip i i i  sriinp. Check ngniii for 
ctirrcct rotation. Primp sliciiilcl 
i'citnte coiiiiterclock\vise wlicii 
vicwed froin the srictioii. 

Nf )TI?: W h e n  applying pnwrr. he 
siire (lie piimp is restraitreti rrom 
tiirrriirg hy holding the piirnp nt thr 
iiiotor Iroiising, o r  by clainpiiig i t  in ' 

a Iiolcliitg fixture. 

Figi ire I 

36 

( ~ A U I I O N :  Alwvnvs keep liarids 
nnny f ro in  the pump cutler nren 
nrlrr the circuit hrenker is 
reroiiiiccted. 
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TROUBLE CHECK LIST 

l3rlow is a l ist  of troiihles aiid !Iieii 
prol~ i i l~ lc  c;iiises. 

No liquid delivered 

I .  I’iiiiip air I~oiiiicl 

2. Iliscliarge head too liigli 

3.  Puiiip or pipiiig plugged 

4. Wroiig rotation 

5. Speed too low ,a ’ 

Insufficient liquid delivered 

I .  1)iscliarge liead too high 

2. Iiiipcller or critters p:irti;illy 
plugged o r  hi i : iged  

3 .  Wioiig rotnl io i i  

-1. Iiicoi rect (Ii;iiiietcI iiiipellci 

5. Siwetl ioo low 

Insufficient discharge pressure 

I .  Wroiig rot;ition 

2. Air o r  gases i r i  liqiiid 

3. liiipellcr darnages 

4 .  Incorrect iiiipeller tli;itiiercr 

.5. S p ~ e t l  too low 

Pump overloads motor 

I . W tong rotalioti 

2. Specific gravity oI viscosity o l  
liqiiitl too liigli 

3 .  Speed too high 

4. I 1c:itl lowcr 11i: i i~  r;itiiig, piiiiipiiig 
100 i i i~icl i  liquid 

5 .  I’lllllp clogged 

0. Iktcctivc beatings 

7. Ikl’cctive iiiilwllcr 

TROUBLE SHOOTING NOTES: 
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I 
I 
I 
I 
I 
I 
3 
3 
4 
6 

6 
h 

I 2  
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
6 
I 
I 
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I 
I 
I 
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.. 

. . - -. __ 

. 

.. .- ... 

.... __ . 

-- 

.- 
_. 

- 
- 

. 
- -- 
- 

- 
- 

_ _  __ 

-- 

-. 

.. _ _ _  

. 

-- - - -- 
.. 117893-lWI7-2 liiipcllrr 5%" 3IlP I 

- . ~ _ _  II7803-lnI8-2 llllpcllcr 4%" 3IIP I 

- 25 lll)l77-lHl1-I 1 . w k  Wnslicr 3 

.___ -. 

-- 
I 
4 

---- .-- 078Y3-1112-2 liiipllcr h.Rh6" 7%11P 

---. --- 24 lMI9YS-lMlR- I Ltxk Watlicr 
---.- .___ 
- - ~  ......... 

1 
I 

R I  

-. .--. 26 - 001 764MI?-I .-__ Cap SCICW 

- - __ -- 27 ~ - -  0 7 0 1  I - I N M I - I  -- Ciillcr Riiip Retainer 

--- 29 0115177-1110-1 Scrcw (Suc. lld.) 
__ 30 .. 00.556-00-1- I l l l lpcllcr Scrcw (SO~.  Ild.) 

31 0R422.lNXI- I liiipcllcr Waslicr 
32 01YOR-(MH)-2 Cutlcr. I.owcr Radial 

34 07909~ollO-2 Cuclcr. llppcr Axial 
35 (NI517-(NIS-I Scrcw (Sclc. IId.) 
36 l17892-1)00-2 Volulc Case 3 & SllP 

.- 28 lJ7i~10-lMNI-2 Cottcr ll i i ig -. - 
7 

-. 
I 
I 

-- 
-- -. . -- 

R I  -~ 
I 

R I  
4 
I 
I 
3 
I 
J 

-- 
-- 33 06579-(MI3- I Iriipcllcr KCY -- 
-_ - _  
- -. -- 
-. I -- 

. u789z-t~)i-z votulc case 7% tir - .. 
- 37 (IIII  19-IX)2- I l'ipc 1'1iig 

38 tH)975-012-I &p Ring 
39 Ull56X-WJ7-I- Cap Screw (SO~. Ild.) 

- .- 
.- - .. 
-- - 

40 00517-MIX-I C a p c r e w  tSoc. Ild.) 4 
41 Ml736-(WlI-I Stator Spacer RinE 51fP 30 I 

007.36-UU3-1 Stator Spnccr Ring 311P 10 I 
00736-004-1 Stator Spacer Ring 311P 30 I 

42 (H)156-0.55-1 ,Spacer 1 
- 
- -  - 

I 
S I  

I 
3 

49 OOIUI-034-1 CapScrcw 3 

52 00101-005-1 Cap Screw I 
53 13425427- I Narncplnfc 1 
54 045XU-lK)I ~ I U r i v e  Screws 2 

' R  I 56 07167-lIl 1 - 1  Bcaririe 
57 0023X-(NI3-1 Cap Scrcw 3 
58 lMlR34-lM)R- I O-Ritie 
59 0023X-IX13- I Cap Scrcw 7 

2 ho OOI( l l - IK)7- I  Cap Scrcw 
S1700.01~1-7 Scnl Kit I 

517o(Llll-7 Rebuild Ki t  ISPtill 7501 

_I_ 

43 oU974-IMIR-I Stlap Ring 
45 OlI150.1I29-1 O-Riiie 
47 lI7895-tMlh-2 ncaiing I lousing 
48 (Kl l l4-MIS-I  Nut 

S I  00156-053-1 Wnshcr 

- 
- -- 

.. ____ -_ 
--- - 

-. . 
I .- ..... 

-. 
I .- 

-- 
~ .. 

. 
I .  

.- .~ - - .  

-...- -. . 
- -. . - - ...... 
- 5171X)-I 10-7 .. --. Rchuiltl Kit (SI'till 300/500) .... - 
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Bulletin Q-701 

STANDARD 
ELECTRICAL "Q' PANELS 

AlJRORA/HYDRQMATlC Pumps, Inc. 

WARNING: Before handling these primps and con- 
trols, always disconnect the power first. 

Do not smoke or use sparkabie electrlcal devices or 
flames In a septic (gaseous) or posslble septic sump. CONTENTS 

Installation Instructions 2 
Page 

.................... 
PANEL PREPARATION: Prior lo installing the control Maintenance 3 
panel, lighten all screws and nuts. Make sure that all Parts List ........................................ 3 
electrical connections are secure. Trouble Check Llst .......................... 3-5 

................................... 
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INSTALLATION INSTRUCTIONS 

e- ELECTRICAL CONNECTIONS 
The contractor rnust conform to the latest requirements of ttie National Electrical Code. All conduit and cables 
shall be in accordance with NEC mde NTPM70. To maintain UL type 4x and CSA ENCL 4 rating. use UL 
type 4 and CSA weatherproof condriil hubs when connecting to this enclosure. Prior to conducting any 
iristallation, repair or service willi r q a r d  to the control panel, refer to the schematic appropriate for that panel. 
The sctiemalic will provide guidarice with regard to the terminal block connections. 

"CAUTION" - "Norimetallic ericlosrire does riot provide grounding conduit connections. Use grounding 
bushing and jumper wires." 

Make the Followlng Electrlcal Corinectlnri~: 
a.  Connect tlie pump heat Sensor arid seal lailure leads (il availableon the pump) lQthe appropriate terminall 

blocks in the control panel. I1 the lieat sensor lead from the pump is wired as indlcaled. remove jumpers 
as defined by the sclieniatic. 

b. Connect all the float control lends to l l ie  appropriate panel terminal blocks. Contractor must be very 
careful in locating ttie floats a1 1119 proper elevations. The maximum distance from the control panel and 
the floats is the lesser of 100 1 ~ 1 ,  or the maximum distance recommended for the pump. 
Connect ttie pump leads to tlic! control panel. When connecting the pump leads it is very critical that the 
proper sequence be mairitairiod. On single phase pumps, connect the color coded pump leads to the 
appropriate terminals as direclcvl by the control schematic. 

SWI'TCI-IES (e.g. 11-0-A SWI IC1 1) AND PROTECTIVE DEVICES (e.g. BREAKERS) ARE IN THE OFF 

DIRECTED BY 1tIE SCIIEMAIIC. 
e. CONTROL PANEL MUST RE GROUNDED PROPERLY PER NEC AND/OR LOCAL CODES. TO 

FACILITATE T I  US. A GROlJrJD ILUG IS PROVIDED ON THE CONTROL PANEL. 

c. 

d. BETOFIE CONNECTING POWER TO Tt-I€ CONTROL PANEL. MAKE SURE ALL CONTROL 

POSITION. NOW CONNEC I rOWEt3 TO THE TERMINAL BLOCK On THE CIRCUIT BREAKER AS 

START UP CHECK LIST 

WAnNING: Before tiandtttig t l i e ~ n  piitlips and controls, always dlsconnect power first. Do not smoke 
or use sparkable electrlcal devlces or flames In a septlc (gaseous) or posslble septlc sump. 

Check List: 
1. 
2. 
3. 
4. 
5 .  

6 .  

7. 

a .  
9. 
IO. 

11. 

Check junction box for moisture. Moisture may cause chattering of relays/contactors. 
Check wiring of capacitor pack for single phase applications 
Energize control panel. ('Turn on power to panel.) 
Check overload relay arid verily reset mode (if overload is supplied). 
WARNING! LIVE VOLTAGE CAN KILL! Check voltage to the panel and at secondary of control 
transformer using a voltmeter. I f  no transformer Is supplied, check voltage at the circuit breakers. 
Check float operation and response of control panel to the float operation. For sequence of operation, 
refer to design specilication. 
Check full load current with amp probe and compare it with the nameplate rating. (Clamp amp probe 
around one phase.) 
With pump running. check discharge to verify the pump is running. Check for flow. 
Check voltage with voltmeter, and amperage with amp probe at overhead. 
Checkoperation of start relay, i f  supplied onsingle phase panels,perprocedure in item#7 of Maintenance 
Instructions below. 
Make sure H-0-A switch is left in the "Auto" position after start-up is completed. 

Pump Start Up: 
Refer to pump "Installation and Service Manual". 

PERIODIC MAINTENANCE 

WARNING: Before handllng tlrese pumps and controls, always disconnect the power ilrst. Do not 
smoke or use sparkable electrlcal devlces or flames In 8 SeptlC (gaseous) or posslble septlc sump. 

000134 2 



The maintenance schedule will vary with operating and environniental conditions. It will also vary with the 
specific type of control supplied. The list herein is a guide only. 

1. Exercise breaker through two cycles. Be careful not to over-exercise as the breaker is not a switcliirig 

2. Checkcontactors and relays for excessive humming. Thiscan be accomplished by turning pumps on arid 

3. Check bulbs in all fixtures. 
4. Check continuity througli control fuses. 
5. Check voltage at primary and secondary of control transfornier. 
6. Check the pump full load amps. 
7. Check the start relay (if supplied) by using an amp probe arotind the red wire (start winding). Amp probe 

should display a very brisk action from zero to locked rotor arid back to operating load. This action occurs 
on  pump start. and the action must show no lazy movement. 

device. Excessive operations tend to affect the trip curve of the breaker. 

off in the hand and off modes with the H - 0 - A  switch. 

8. Check junction boxes lor moisture. Moisture may cause chattering of relays and contactors. 
9. Check door gasket for proper seal. This can be  a visual inspection. 

10. Check labels to verify they have not been damaged. 
11. Lubricate enclosure hinges. 
12. Pull floats and check for proper operation and insure there is no foreign build up on them. 

SPAREPARTSLIST 
The followirig is a list of recommended spare parts. However, condilions of service vary significantly arid a 
general list may not in its entirety be applicable to a given installation. The user should exercise judgement 
in defining specific requirenienls based on this guide. 
1. 
2. Contactor. 
3. Bulbs for lights. 
4. Corrosion inhibitor. 
5. Control transformer. 

Fuses for control transfornier - primary and secondary. 

6. Duplex or simplex piimp controller. 

TROUBLESHOOTINGCIIART 
1. WARNING: Before handling thesepumpsandcontrols,alwaysdlsconnect the  powerf l rst .  

Do n o t  smokeorusesparkableelectrlcaldevlcesorftatnes Inaseptlc(gaseous)orposslble 
septlcsump. 

2. Pump does not run in hand position. 
a. Check pump circuit breaker, control circuit breaker, and control fuses lor tripping or blowri coridilion 
b. Check overload relay to see i f  i t  is tripped. Reset relay il tripped. 
c. Check heat sensor reset to verify thermal overload of motor has not tripped. 
d. Check wiring of pump lo control panel. It should agree witti the schematic. 

3. Pump does not run in auto posilion. 
a. Check items a. through d. per item #2 above. 
b. Floats may be miswired to control panel. Check float type (NO.  or N.C.) and hook-up by referring 

to the schematic. If the start and stop floats are hooked in reverse, pump will short cycle arid will 
not pump the level down. 
Check pump coritroller indicating lights. c. 

I DUPLEX 

No Llgtits ON 
(Nocall from the 
floats) 

.~ 
SIMPLEX 

0 OFFFLT 

0 ONFLT 

1. Make sure there is power to the controller. 
2. Is water level in tlie system high enough to activate the floats? 
3. I f  #1 and #2 check out, shut power off to tlie panel. Remove the off float wires and run a jumper 

between tlie "OFF FLOAT" connections. ll "OFF FLOAT" light comes on, the float is "hung up"or 
the wiring connections are loose. 

3 



-- - DUPLEX 

OPUMPI CALL e om T1.T 

0 CALL PUMP2 0 LEAD rt-i 

-d 

~~ ~ 

1 .  
2. 

Is water level i r i  tlie yystwii Iiigli enough to activate the lead (ON) float? 
I f  #I checks out, shut off rower lo llie panel. Remove the lead (ON) float wires and run a jumper 
between \lie "LEAD TCOA1" ("GIN FLOAT") connections. I f  one or two pumps start, check the 
lead (ON) float for "hang rip" or loose wiring connections. 

a 

I DUPLEX ONLY 

e- SIMPLEX 

0 OFFFLT 

0 ONFLT 
OFF Llgtit ON 

FLOAT" light "ON", "LEAD FLOAT" light 
ON, and eilher "PUMP 1" or "PUMP 2" 
light ON tells you the lead float is calling 

0 PUMP1 e OFF 
FLT 

LEAD for pump. 

CALL 

FLT 

I e E:' 0 All liglils ON on pump controller tells you . - .  1 all float circuils are aood and the Drob- 
d 

LEAD lem lies elsewhere. 

I 
1. Check harid.off-auto (1 I 0 A) switch for correct position. 
2. Check heat sensor trip in prrrtip wilh a jumper between "FIEAT SENSOR 1" and"HEAT SENSOR 

2" terminals. 
3 Reset overload(s) i f  trippf4 
1 Reset circuit breakers if IrilTpwf 

1, Pump runs. but run light does not eriergize. 
a. Check the bulb. 
b. Check for loose wire at light or iii 1vri?I .  
Pump runs but does riot puriip down Ilie wet well. 
a. Pump rotalion niay he wrong. Wiring of pump to conlrol panel may be reverse sequenced. 
b. Impeller may be dragging in volr~to dire lo solids.. IJigli amperage draw would identify this. 
c. nefer to tlie pimp manual for otlicr possibilities such as closed discharge gate valve, elc. 
Severe li~immirig!cliatteririg of corilnrtors and corilrol relays. 
a. There may be low vollage. CI\~.c.lc voltage at primaiy and secondary of control transiormer using a 

voltrneler. This low voltage coriditiwi riiay even cause severe chattering and burn-out of relays. 
b. Coritactor may l ime  dr~st ar(?iiriri rii?grif?t of coil structure. Dry or clean as required. 
c. Check vollage lo llie control pariel. Conlactors require a minimum of 85% of full voltage to pull in 

witliout chatter. If the problem is a reoccuring one, measure voltage with recorder on a 24 hour basis. 
d. Make sure tlie floats are located away from any turbulence. 
e. Dry out the junctionbox (if furnislied); rnoisturein the junction box may tendtocause relays toenergize 

interrnitlently. 

5 .  

6. 

7 .  Nuisance tripping of overload on  rriolor starlers or.circuit breakers. 
a. Check all reset butlons and tripped breakers. 
b. Check pump and draw with amp probe and compare to name-plate amps on pump. 
c. The impeller may be locked up drre to excessive debris or solids. 
d.  Possible motor failure (fault on  wiridinqs.) 
e. Pump may,@miswired to terriiirial hlockl 

OOOrfdQ 
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I. Vollage arid crrrrerit rrrrbalnrice. Three phase only. 
Vollage unbalance or1 Itiree-phase power sources can cause motor cunent.to become unbal- 
ariced arid'excessivs Iiealirig will result. Tripping of the overload protectors. and premature 
rriotor failures, can Ix expected if the current unbalance exceeds five per cent. 

Maximum Current Diflererice 
rnrcnrit Crirrerit From Average Current x 100 

I hihalarice Average Currerit 

To delerriiirie il I T I O ~ P I  cirrrf?rit ulibalarice Is a luriction 01 l l ie niotor. or the power supply: 
1. Label llie lends arid the terminals .I. 2. and 3 respectively. 
2. Record tlie milperage for each lead. 
3. Move each Imrl to the text terminal ( 1  to 2. 2 lo 3. 3 to 1). 
4. Again rend Ill? milperage of each lead. 
5. Move each lend lo Ilie next terminal (1 lo 3, 2 to 1, 3 to 2). 
6. Again read the nriiperage of each lead. 
7. If the riribalarice riioves wilh ttie motor leads, tlie unbalance is caused by the motor. If the 

unbalance rf?riiniris with the terminals, Ilie unbalance is in the power supply. 
8. II Ilie currerit ririhnlance exceeds live percent. nuisance Iripping, or excessive heating will result. 
9. Coririect leads lor llie lowest percent of current unbalance. 

g. Conneclioris arid slnrl cornponerils. Single phase only. 
1. CIISCONPJEC I AI.1.. POWER FROM THE PANEL BEFORE MAKING THESE CHECKS. 
2. Molor.wiridirig re?istarice readings. 

a. 
b. 

Discoririscl all lliree motor leads. 
Usirig a voll olirii rneler, with the scale set on RX1, riieasure the resistance between ltie 
leads with Ilie chart below. 

W M G  - - 
Main Black to While Lowest 
Start Black to Red Next Lowest (middle) 
Both White to Red Highest 

Make srire the capacitor is discharged. Use extreme caulion as a spark might occur. 
Discoririecl the capacitor leads and connect a voll-ohm meter lo the capacitor termirinls. 
The meter S l iO iJ ld  indicale low ohms when it is first connected, but as the capacilor becomr?s 
charged (hy ttie nieler), it will relurn to a reading 01 infinity (open circuit). 

NOTE: Set Ilie riieter on ttie I7X10,OOO scale to check the run capacitor. 
Sel the minter ori tlie I7X1,OOO scale to check the start capacitor. 

4. Slart relay check. 
a. Check Ihe coil resistance. It should be 3.000 to 7.000 ohms. 
b. Install a clarrip on amp meter around the start winding lead. 
c. Set the ariip meter scale to at least 2 times Ihe pump motor full load current. 
d. Place llie I IO/\ swilch in the hand posilion to start tlie pump. 
e. The meter sliould read approximately 2 times full load current during starting. 
f .  After Ilie riiotor has started (wilhin one second) the current should drop to a value much 

less tliari l r111 load current. 

3. Capacitor check. 
a. 
b. 
c. 

5 .  Motor voltaqe check. 

TYPICAL VOLTAGE 
CWPQNEN: I: - W-DE READlNG 
Main Wiridirig Black to White Start Line Voltage 
Main Wiridirig Black to White nun Line Voltage 
Start Wiridirig Black lo Red Slart Line Voltage 
Start Wiridiriq Black to Red Run '1 20% Line Voltage 

8. Short cycling punip. 

9. nun ligtil stays 011. 

10. Test lor blown fuse. 

Check floal coiilrols. 

Selector switch rriny be in llie hand posilion. 

Check for coriliritrily with a V-0-M sel on OHM scale. 
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Section GRINDER Page 207 
Dimensional Dated SEPTEMBER 1993 

-@- Data 

C 
9-5/16 SPGHX%%3/750 

D E F G H I 
. - . . - . . . 
16-314 9-314 7-314 

A 
23-31! 

i 
I 

3 HOLES, 3/8 - 1  6 UNC IHD.  
BY 1 DEEP ON 8 DIA B.C. 

I 4  - ... .. ( 

L-4 r ]=! ?r I 2 NPll, 
DISCHARGE 

I- 

- - - . -. - _. - . 

SUCTION 
1 HOLES, 3/8 -16 UWL TIID. 
BY 3/4 DEEP ON 6-1/2 DIA B.C. 

. . . .. ._ 

B 
15-l/4 

.. . .. .. .. 

AU DIM~NIIOIIS IH n i m  
1101E [ASIIIIG DIMENSIONS MAY VARY 2 1/8’ 

AURORA PUMP 
n I I P . I I T  n r .  G T I  i ~ n n i  ~.II:I I. ! HYDROMATIC” PUMPS 

0 
. 00013.8 



Section GRINDER Pagr 109 
Dated SEPTEMBER 1993 

Performance 
Curve 
RrM 3500 Uisctiarye 2" 



Section GRINDER Page 109 
Dated SEPTEMBER 1993 

e- t-- 

Performance 
Curve 
RPM: 3 5 0 0  Discharge: 2" 

Operating point must fall within ci trvt? 

- 



Tee hn ical  

0 
MODEL: SPGH - Stairdard Grinder Pumps 

Physical Data: 

7412 
' 4 -  

Section GRINDER page 407 
* Dated FEBRUARY 1995 

Supersedes JANUARY 1994 

DISCHARGE SIZE 
IMPELLER TYPE 
CABLE LENGl t i  

__ - -. . - -. 
- _ _  

- 2" 

SEMI OPEN 5 VANE 
10' STANDARD 

PAIN TED AFTER ASSEMBLY BEFORE TESTING. D A R K  GREEN. A L K Y D ,  
ENAMEL, ONE COAT, AIR DRIED. 

- - _ _  

-. -- 

Temperature: 
MAXIMUM LIQUID 
MAXIMUM S'TAlOn 

____ --  

__ . ._ .. -. . -- . 
OIL m s t i  POINT _. . . - . - _. . . . . - 
HEAT SENSOR Open: 

Closed: 

Technical Data: 

POWER CORD TYPE 
SENSOR CORD TYPE 

MOTOR t-iOUSll\JG 
CASING 
IMPELLER 

CUTTERS 
Stalionary : 

Upper (Axial): 
Lower (Radial): -- 

MOTOR St4AFT 
HARDWAnE 

"0'. R IN G S 
-_ - .- -. __- 

- 

MECIMNICAL SEALS 
S1a11dnrri: 
Optional: - __ ._ 

UPPER BEARING 

LOWER BEARING 
~ _ _ _ _  ~~~ 

MIN. 8- 10 BEARING LIFE 

- 140 'F 
266°F 

390°F 
257°F MAX./239"F MIN. 
194°F MAX. / 149°F MIN. 

. . - 

- . . - . ._ 

- .. ___.  

S TW/STW-A WATER RESISTANT 600V, 60°C 

16 4 STW-A WATER RESISTANT 600V, 60"C, 10 AMPS 
CAST IRON ASTM A-48 CLASS30 
CASTIRON ASTM A-48 CLASS30 
RED BRASS #85-5-5-5 ASTM 8584-836 

. -  ___ 

-_ --___ - 
- 

- 

44OC STAINLESS STEEL HARDENED TO 55-60 ROCKWELL C 
44OC STAINLESS STEEL HARDENED TO 55-60 ROCKWELL C 
41OC STAINLESS STEEL HARDENED TO 55-60 ROCKWELL C - -_ 
4 16 STAINLESS STEEL 

300 SEnlES STAINLESS STEEL 

BUtdA N 

- - - __ -- 
_____ - __ 

- 

I ! r I T R  AND LOWER CARBON/CERAMIC.'TYPE 21, B F I C l  
**E, TVD- 
( r i  IRUST & RADIAL) DOUBLE ROW - BALL 

50,000 Flrs 
OIL1 TE BRONZE BUSHING 
. _  

HYDROMATIC'" PUMPS 



Section GRINDER Page 307 
Dated SEPTEMBER 1993 

-Data 

MODEL: SPGH - Standard Grinder Pump 

- - - __ R.P.M. 
MOTOR TYPE 
MOTOR DESIGN NEMA TYPE 
GENERAL INSULATION CLASS 

STATOR WINDING CLASS 

MAXIMUM STATOR TEMPERATURE 

MOTOR PROTECTION 

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

.- - - . , - . . .. . 

- . . . . - ._ 

-. . 

- - .- -. - 

- - -. . - . . . .. - 
VOLlAGE TOLEnANCE 

'?%-131G 
460 
-E] - 1 
200 

- 
1.2 

1.2 

1.2 

-_-. 

- 

~ 

1.2 

1.2 

- 
20.6 
17.9 
25.9 
10.9 
9.4 
4.7 
3.8- 
17.9 
15.6 

. 7.8 

. -- 6.2- 

_ _  -. 
- .- 
-- - 
_ -  -- 
_ -  

_ _  

_-  - 
-. 

ala - * - 
10.8 - - 
46- 

3450 

ENCLOSED, OIL COOLED INDUCTION 

B 
F 

266°F 
BI-METALLIC, TEMPERATURE SENSITIVE DISC, SIZED 

TO OPEN AT 120°C AND AUTOMATICALLY RESET 8 3 0 4 5 ° C  
DIFFERENTIAL, ONE IN SINGLE PHASE, TWO IN THREE PHASE 

f 10% 
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REF. ITEM 
NO. DESCRIPTION 

h 

SPWQlX SPGHlG2HX SPQFIQPHX 
PART NO. PART NO. PART NO. 

p- 0 A -  

' @  I \ 

~~ 

1 
2 
3' 
4 
5 

, \ 

Long Nipple 7292-1 33-3 7286- 125-3 7286-1 25-3 
Elbow 2465-002- 1 2465-009-1 2465-009- 1 
Shod Nipple 3351 -001 -1 7288- 128- 1 7286-1 28-3 
Check Valve 5520-000-5 691 8-001-5 891 8-001 -5 
Thread Frolector 7405-001- 1 7405-002-1 7405-002-1 

I Dlbtence SeGIGlX SPGHIOPHX SPGF/GPFX 

A 4% 7v4 9 v4 

1 CHECKVALVE (#4 )  

I DISCHARGE PIPING I PUMP MODEL AND PART NUMBEd I 

PUMP MODEL AND PARTNUMBER . .  
REF. ITEM 
NO. DESCRIPTION 

6 Lug 
7 Screw (1 h ! d s  Lugs) 
8 Lock Wnsliw(l4oldsLugs) 
9 Sealing Diaphragm 

10 
1 1  Screws lo Hold Ring 
12 Neoprenr! P ~ l l  

Ring to l lolrl Diaphragm 

SPWQlX 

2 5519-000-3 
4 478-W1-1 

an. PAATNO. 

4 177-004-1 
1 S5l!XO1-1 
1 5514-000-1 
6 829-003-1 
I 6078-000-1 

an. 
2 
4 
4 
1 
1 
8 
1 

SPQHIQ2HX-SPQFlQ2FX 
PART NO. 
55 19-000-3 
178-wi  - 1  
176-004-1 . 
6898-000- I 
691 4-000-1 
829-003-1 
5078-001-I 

HYDROMATIC 
AURORA / HVDROMATlC 

PUMPS, INC. 

PUMP DISCHARGE PIPING I AND CHECK VALVE 
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This is a combirialion ball check arid hydraulic sealing diaphragm in a single housing. The 
assembly is mouriterl in a horizontal position in the pump dlscharge plplng and Is removed 
with [tie pump as a i r r i i t  for irispeclion and service. On initial lnstailalion, the design clear- 
ance between the sealing diaphragm and the sealing flange is %e". When the pump starts, 
discharge water pressure expands the sealing diaphragm, effecting an hydraulic seal 
between the check valve assembly and the sealing flange. The neoprene ball Is non clog, 
self cleaning. while the pump is running, and Is shown In the drawing as a solid line. This 
allows full flow of tlie ground slurry. 

7 t IYOIWULIC SEALING DIAPHRAGM 

. ----- 

FLOW 

ZINC FACED SEALING FLANQE 

When lhe punip stops. the ball check valve will seat as shown in dotted lines. and seal 
down lo a miriimurri discharge line back pressure of 1-2 psi. 

When the pump stops arid when lhe pump is not running the hydraulic sealing diaphragm 
will maintain contact with the sealing flange down lo a minimum downstream line back 
pressure of 2-3 psi 

Below this pressuro, and at negative discharge line pressures the 9eBllng hange shall 
automatically reiense and act as an anti-syphon valve, venting the dovirnstrearn discharge 
line to atmosphere. 

Anti-syphoning is iniportanl with grinder pump Installations as il prevents an accumulation 
of solids in the lank. Should this occur there is a much higher possibility of the pump 
clogging when llie pump linally turns on. 

HYDROMATIC 
AUROFIA / HYDROMATIC I PUMPS, INC. 

HYDROMATIC 
CHECK VALVE ASSEMBLY 
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Installation 

0 
DISCHARGE PIPING AND RAIL GUIDE ASSEMBLY 

C BAIL - 9321.000-5 

- ( 8 )  3/8-16 HEX H U l .  

u p p ~  R GUIDE f?filL-c& 
Sir PTPRT BRlqCdE7 

I l l  I I \  

UPPLR W O E .  10916~000-3 

, 3/8 U.BOLI~6100-003-1 IT- 
(2) SlUD. 13010400~3 ,.' r , SPGH GRIHDLR PUMP 

1 5 

LOW CUlOE - 8524-000-3 

(4) 3/8 WASHtR - 151-032-1 

( 2 1 -  CAP SCRM 238403-1 

7 4 1 2  
Section GRINDER Page 703 
Dated SEPTEMBER 1993 
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- 0- 
CAST I R O N  SPGH AND SPGF 
SUBMERSIBLE SEWAGE GRINDER PUMPS 

1 . 0 1  

2.0 I 

7 . 0  I 

3.02 

7.07 

000152 

GENERAL 
A .  ~~oiitr: ictt ir  sti:itl 1.iriiiisti : i t1  /:illor. iiintcrinls. cqtripriiciit mitl iriciticrttnls rcqtiircct to provitle - 3 ( 0 l g . 1  

stiliiiicrsil~lc cciitri1iiq:tI 9 ' ' scwayc griiitlcr priiiip(s) as specified herein. 

OPERATION CONDITIONS 
A. Eacli priirip s1i:iti tic i : i t r t t  7/12 11.p.. 460 volts. 3 piiasc, 6 o llC117. 

- 3.5-00- R,l'.hl. ' 1  tic r i i i i t  slinll produce z 5 . U.S. Gl'kl nt 180 feet TDIL 7 ~ 0  ULllrs. 
V f R U T B W .  ONE. L(NIT. 

as rnanufncttirrcl hy A r i r o r d  
I Iytlioiiintic l'iiiiipc. I I I C .  'f'lic prtrrip voltitc, motor arid seal Iiousitip sli:ill be liigli quality gray enst irori, AS'l'hl 
A-14. (.'lass 30. All r y t t v i i : i l  1ii:itiiig parts sl ia l l  l i e  mncliiiicd nilt i  Briiin N Rubber 0-ririg scnlrtl on n h e \ d r t l  
ctlyr. (;nskcts s1i:tIl i i o i  Irr :icccptnlilc. All fasfcriers exposed to llie prrrnpetl liqiritls shall he 300 series stnirilczz 
stecl. 

CONSTRUCTION 
A. Encli pritiip slr:ill hc 01  riic srnlctl suhrriersiblc type. blotlet SPGH750 M4-V 

ELECTRICAL POWEl7 CORD 

A. 

D. 

c. 

1) 

E. 

Electrical powcr coitl s1i:ill hc water resistaiit 6OOV. 60°C.. UL aiitl/or CSA approved and applied dcpcntlctit on 
nriip draw for s i x .  
Tlic powcr cnhlr ctiiig into tlic cord cap asseiiihly sliall first he rnatlc will1 R compression fitliiig. Ex11 indivitlii. 

'l.liis nrcn tlr tlic colt1 c:ip .;lint1 tlicri hc fitted \vitli an  epoxy coiiiporiiid potting which will prevent n n .  c lcntl s1i:iIl he stripprtl t f c r w i i  ((I hare wire. at stnggercd iritervnls. and each strand shall he individrially srpnrnt 

coiitnrriiiiatioli to p:iiii riitry cvcn in the cvent of wickirig o r  capillary nltrac!ion. 
'l%r powrr cord tc:td~ rtl:ilt thcn he coiiiiectcd to the motor leatls with extra heavy connectors tinvine hrnec 
iiiscrts witti a scicwetl \vile to wire cciiiiiectinti. 
011 tlic 3. 5. aiitl 7''- ticirccpmver wries pumps. tliere sliall he nri additional epoxy coniporiiitl pcittiirg nr rn  
sepnrnting the i i i n t o i  Iioiiciiiy froiii the cord cap asseriihly. 
The Corti cap nscciiildy wlicre htilted to the coniiection hox asseiiihly shall be scaled with a Brtrra N Rtihfwr 0- 
ring on a hevclctl eclgc to nzcure proper sealing. 

MOTOR 
A. 'l'lic stator. rotor  m i t t  1ic:iririys shall bc~moiiritetl in a sealcd subnicrsihle type housing. l l i e  stator wiridiiips shall 

liavr ('lnss F iiisirI:1tiort. ( 155°C. o r  3 1 1 "F.). and R dielectric oil filled motor. NEMA R design (3  plinsel. NEhlA 
1.. tlcsipi (sirielc p l i : w ) .  

R.  l ' l i e  piiriip and i i i c i t t r i  4 i : i l l  tic specifically designed so that they may he operated partially dry or eciriiplctcly 
stiltrrierettl in  tlic tiqjritt Iiririp prriiipetl. 

(.'. Stnttirc slinll br ct.:~riic.ly I r l t l  i i i  plncc witti n rcrnovalilc crid ring niiti threaded fastcners SO I t i cy  tiiny be rnc i ly  
rriiirwctf iii tlic lieltl. :iiid niiist he capable of being repaired or rcwtwnd by a local motor service stntiori. N o  
special tools s1i:ill Iir rrtlriiictl for primp arid motor disasseiiibly. 

D. Pulrip shall he cqriippctl w i t h  licat seiisors. 'The heat sensor(s) (one or1 single phase, two on tlircc pliase) sliall he 
n low rcsistancc. hi- titct:il disc Itin( is fetnperafore sensitive. I t  (hey)  shall be morrnted directly in the stator atid 
si7.cd to opcii at IXY . ' .  or 130°C. mid arttoniatically reset at 30-35"C. differential. The sensor shall he 
connected i n  series wit11 tlic niotor starter coil so that the starter is tripped if a heat sensor opens. Tlic motor 
starter slinll hc ctltiiplictl with overload heaters so all normal overloads are protected by external heater block. 

HYDROMATIC" PUMPS 
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I &  7 4 1 2  

3 . 0  1 

3.05 

?.I16 

3.0 '7  

3.08 

: l . l \ l  

BEARINGS AND SffAFT 
A. A n  tipper rn t l in l  lxiiitig nritl :I Iiiww t l i t l i ~ t  hrnriiip slinll he rcqrtirctl. l'licsc s l i n l l  hc pcriiiniicliily Ilihricntctl hv 

13. Tlic slinft shall Ire i i i : i r I i i t i o l  11oiii :I . - t i l i c l  4 I6 sininless stccl niitl hc n tlesigii wliicli is of lnrpe tiinnicier Xvitti 

tile tliclectiir o i l  \vliicli tills tlir i i i o i o i  Iioiisitiy. 

ii i i i i i t i i i i i i i  ovcilinii(l lo rediicc s1i:iIt tlcllcciioii arid prolong bcnritig life. 

SEALS AND SENSORS 
A .  'I'lie rotor aid <t:itor i i i  tlic i i i i l t o t  liluiciiig s1i:ill Ire scpnraletl niitl protcctctl froill the ptiniped liquid hy nn nil 

filletl scnl Iioiisiiig iiicoriior:itiiig IUYI typr  3 1 c:it-lwri ccraiiiic tiiccliaiiicnl scnls iiioriiitrd i n  tniideni. 'l'liis scn1 
Iioiising slinll  hr cqiiippctl nitli .? tiioistiirc sensing probes installed hetwecn the seals. and tlie sensing nf 

iiioistriic i t i  tlic sc;il chntiihcr s1i:iIl I T  :iiiloiiintic. contitiiious. and not require the pimp be stopped or rernovcti 
froin the wet wcll. 

IMPELLERS 
A .  l i i i ~ y - l l ~ r  slinll lir Iiioii7.c i i i i i l t i  \wit. srtiii .ripen. iioii-ovcrlondirig design. Tlicy cnii olcLwr he factory e 

tririiiiicd to tiirrt spccif'ic ~iri I r i i  i i i : i i i w  r.tiiirlitititic. liiipcllcrs slinll hc liyclrniilicnlly nii t l  stnticnlly hnlniicetl nt tlir 
kictriry. ntitl iiinc.Iiiiirc1 lor tliirxliiig ( i t 1  to tlir pittrip shaft. Wcnr or field triiriiiiiiig slinll riot deter !tic factory 
1i:iIniice. 

GRINDER CUTTERS 
'l'lit- coiiihiiintioii ceiitt'ifily:il 1iiiiiiIi iiiilirllrr nii t l  prititlcr rt i i i t  shrill be nttnclietl to the coniinoii motor and primp 
slinft inndc of 4 I6 stniiilrss strcl. 'l'lir ptiritlcr unit slinll be mi the sirctioii sitlc of the  pump impeller n i i t l  

disclinrgc dircctly into the iiiiprllri iiilct lcnvilig iio exposed shaft to permit packing of groiiiid solids. Tlie 
griritler s1in11 c(iii<i<t of two st:igcs. I'lir ciittiiip nclion of tlic sccontl stage slinll  be perpendicular to the plane nf 
tlie'first crit for  Iicttcr control (11. tlir p:ii ticlc s i x .  'I'he grinder sliall he cnpnhle of griritfing a l l  materials forrnd in  
nori i in l  tlormcstic ccivngc. iiiclii<litip lilnst ics. rrrhhcr. sniiitnry napkins. disposnlilc dinpers, and wootleti nrticlrs 
i i i tc i  n f i d y  giririiitl slrirrg \!!it11 p:ii lic.lr tliiiiriisions iio greater thnii !A iiicli. Rotli stntionnrv mid rotating crtttcrs 
clinll he iiinde of zi4l)C stniiilcss strrl 1i:it'ttriicd to Rockwcll hOC nnd groitntl to closc tolcrntice. 
Tlic tiplicr ( n x i n i )  critter nritl s(nticiri:iiy ciittcr ring sl inl l  lie reversihle to providc iicw cutting cclgcs to tiouble life. 
'l'lic ztntiotinry cuttcr r i i y  clinl l  trr :I clili f i r  into !lie srictioii opcniop of tlic volute niitl lielcl in place by tlirer (3)  
300 scries stnirilr.s< stccl scrcif's : i i i t I  : I  i,rt:iiiiiiig ring. Tl ic  lower (radial) critter slinll rnncernte tlic solids n p i i i c t  
tlic 1.1). of tlie ciittrr riiip niitl cxti i i t lr  t l i r i i i  tlirorigli tlie s lots  of the critter ring. Tlie iipper (nxinl) cotter sliall citt 
off ilic extt'risioris. ns tliry criirr,y fioiii tlic slots of !lie cutter ring to elittiitintc nny roping effect which niny 
occrir in single s t n ~ r  ctitliri_e nctioti. . I  I i c  iippcr (axial) critter slinll l i t  over the l ir i l i  of the irnpeller nritl the lowcr 
(rndinl) crtttcr sli:ill Iic clip f i t  : i t i d  scwiirrl hy t i icniis of' pcg nritl hole and rotatc sinialtnneoiisly with the rotntioti 
(if  llie slinf't nrirl iiiipellcr. 'Tlic yiiirliiie iiirrlinriisrii shnll he locked to !he slinf't h j  n 300 series stainless strrl 
cmiiitcrsnrik \vnclicI i i i  cotiiiitirtiriii \t i t l i  :I 301) scrics stainless steel f lat  head cap screw tlrrentleti into (tic eird of 
I l l C  sl1nft. 

HY DROMATIC" PUMPS 
.AURORA PUMP 

A LJNIT O F  G E N E R A L  SIGNAL 



Section GRINDER Page 51 5 
Dated SEPTEMBER 1993 

5 .o 1 WARRANTY 

A. Tlic piitrip t i i t i t  or  nit? p : i t 1  !Iiurrif sltnll he umtntitctl agaitist tlefects i u  tiinterin1 or workrnniisliip witliiii otir yrnr 
froin tl:itr of itista1l:ttitw i i t  18 tiiotitlts f r o i t i  date of tnaniifnctiirc. whicltcvcr cotnes first. and slinll he rcplnrctl nt 
tin ciinrge with n tic\\' rir rc tiinttufncturetl pnrt, F.O.R. factory or nittliorized warranty service station. Tlir 
wnt'rniity sli:iII trot nssiitttc rcspotisihility for rernnval, reitistnllation or  frtight. nor shall i t  assume rcsponsihilitv 
of itic-irlrntnl tlnrii:ip-x trzttllirty lrotii the kiilrire of the piirrip to perforill. The warranty shall not apply to daiiinrc 
rczitltiiie firm nccitlriit. : t l tr i : t l ioti .  tlesigti. ttiisnsc or atiux. 

HYDROMATIC" PUMPS 
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& RSCHER -HER 6 PORTER COMPANY ' L  7 4 1 2  
WARMINSTER, PA 18974 USA. PORTER 

EQUIPMENT SPECIFICATION SHEET 
PAQ€ --No (Iyb( -OAT€ RWNTEDON FfumHrlERMs 

2149731 U 0 5 / 0 4 / 9 b  U S / U 5 / 9 5  PhE P A I D  6 ADD (SP) 1 
4 

YETWX) OF WlPUENT PAYUENT TERMS 
si5 
'3- 11. P .  5 .  NL'J' 30 DAYb 

54931 THEHESE/CHGO 
--oRoERlllyBER CONTRA0 NUMBER - 

mu. TO SHIP TO 

CKM INbU,sThlfiL SALES, lkc. USUUE C/O FEkMCO 
llb3 FEHL LN 7400 WlLLEY R D .  

REF PO 95CP00355b 

C l N C l N N ~ ? ' i ,  O H  4 b L 3 0  FERNALD,  OH 
* U S A  45030 

CKM4bZYU SllfPTOCUsrOUER CKM45230 1 BtLlTOCUSrOUER 

I 
1. EA 

I 
1 j l O D 1 4 . 7 5  

I M f N l  MHG 

! 
I 
I 
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-HER 6 PORTER COMPANY 
WARMINSTER, PA 18974 U.8.A. 

RSCHER 
PORTER 
6 

l a- EQUIPMENT-SPECIFICATION-SHEET - 

m m y s  PAGE ? but3orPERNo. W8N O(0w DATE PRtNTEDON 

..149'151 0 0 5 / 0 4 / Y 5  05/05/95 YkE PAIL, 6 ADD (SP) 2 
f 

METHO0 OF SHIPMENT PAYMENT TERMS 
L J . P . S .  NET 30 DAYS 

54931 THEhES&/CHGO 
cuBTouwpwIcHA(IEoIlDwluyBER c(wRAcT NUMBER 

.- 
3 BtLL TO SHIP TO 

CKh INDUSTHlAL S.wLEs, LNC. 
l l e 3  FEHL LN  

USDOE C / O  FEkMCO 
7400  WILLEY HD.' 
REF PO 95CP00355b 

FEHNALU, OH 
U S A  45030 
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ATTACHMENT C 2  

INSTRUCTION BULLETIN MAGNETIC FLOW METERS 10 D 1475 

ERAFSI\VOLI :RSAPPSUZSDATA\ 
OU-2\po-139\0&MPLAN 812/95, 8:23am, Rev. No.: 0 
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&PORTER 
a unil of Elsag Balley Pracess Automation 

. ?I- 1412 
INSTRUCTION BULLETIN 

MAGNETIC FLO WMETERS 
70 D 74 75 

Design Levels E and P 

MINI- MA G" MA GN E TIC F L 0 WM ETER 

Pub. 24332 000167 



a- The following are registered trademarks of Fis-cher-B-Porter-Co: 

MAG-X 

Read these lnstructlons before starting lnsbllation; save these 
lnstructlons for future reference. 

MINI-MAG 

NOTICE 
The lnstructlons glven hereln cover generally the description, 

Installatlon, operation and malntenance of subject equlpment. Flscher & 
' PoRer reserves the rlght lo make englneerlng reflnements that may not 
be reflected In thls bulletin. Should any questlons arlse which may not 
be answered SpeclfIcally by these Instructions, they should be directed 

to F lxher  & Porter for further detalled informatton and technical 
asslstance. The materlal in this manual Is for lnfomational purposes 
and Is subject to change without notice. Fischer & Porter Company 

assumes no responslbillty for any errors that may appear In this manual. 

The following are trademarks of E. I. OuPont de Nemours 8 Co: 

TEFLON 
TEFZEL 

The following is a trademark of Haynes Internauonal Inc: 

HASTELLOY 

The following is a trademark of Richard Klinger, Inc: 

KLINBER SIL C-4401 

Copyright 1990 Fischer & Porter Company. 
. [October 19901 
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1 .O INTRODUCTION 

1.1 General 
The Fischer & Porter Series 1001 475 MINi-MAG@ Magnetic Flowmeter is an electromagnetic liquid 
flow rate detector. The meter utilizes the characteristics of a conductive liquid to generate an in- 
duced voltage, directly proportlonal to flow rate, as the liquid passes internal electrodes. The resul- 
tant voltage Is applied to a solid state electronics package that conditions It to an output signal 
compatible with conventional receivins equipment. 

The meter's design provides a compact, very low power, obstructlonless primary metering element 
that bolts between flanges in a process pipeline. Pressure losses in this type of meter are reduced 
to levels occurring in equivalent lengths of equal diameter pipeline. thus reducing or conserving 
pressure source requirements as compared to other metering methods. The compact size of the 
meter results in a light-weight unit that requires no additional support other than that used normally 
on pipe runs. 

This Flowmeter can be used to meter either clean or ditty liquids. The meter may be used without 
regard to the heterogeneous consistency and is as independent of the tendency to plug or foul as 
the pipeline in which it is mounted. By design, only the liner and electrodes are wetted parts and 
will accommodate most acids, bases, water and aqueous solutions. 

Viscosity and density of the metered liquid have no effect on the measurement accuracy of the 
meter and, therefore, signal compensation is not required. Metering limitations are confined to a 
minimum threshold of electrical conductivity inherent to the liquid being metered. The degree of liq- 
uid conductivity has no effect upon the metering accuracy (as long as it is greater than the mini- 
mum level). The liquid temperature and pressure are limited only to the meter material 
specification limit. 

1 / 2 "  (13 m m l  
METER SHOWN 

SONDING 
STRAPS 

FIGURE 1-1. TYPICAL FLOWMETER 
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e- The meter body is a sealed section that bolts between the customer's pipe line flanges. The body 
has either a TEFZEL (ETFE) or TEFLON (PFA) liner which is turned out against the flange faces. 
The measuring electrodes that contact the process liquid have their ends flush with the inside of 
the liner. For accurate results, the meter bore diameter must be centered in the pipeline. For the 
larger size meters, spacer sleeves are slipped over the flange mounting bolts. The smaller size 
meters use a unique centering device (called a flange adaptor) to center the meter and is shown in 
Figure 1-1. 

The associated electronics package is called the Signal Converter and may be either integrally or 
remotely mounted. A typical MINI-MAG Magnetic Flowmeter is shown in Figure 1-1. Figures 1-2 
and 1-3 show the electronic housing with and without the integral Signal Converter. The Flowmeter 
without the electronic package is used with a remote Signal Converter. A remote mounted Signal 
Converter is recommended i f  1) the vibration specification is exceeded and/or 2) the process liquid 
temperature exceeds the value given for that ambient temperature listed in the specifications. 

The Signal Converter also contains a magnet driver unit that Is used to power the meter's magnet 
coils. The steady state magnetic fleld principle, referred to as the MAG-X design concept, provides 
optlmum zero point stability at an optimized frequency which Is a submultiple of the power line fre- 
quency. 

For additional detail, refer to the Section titled Functional Description. 

PJ MATES WITH J 3  O N ~ O U T P U T - E O ~ R O ~  
REMOTE MOUNTED CONVERTER 

J 1 1 1 2  YPTES WITH P l I P 2  ON POAPTOR B O P R O .  
P3 MATES WITH J3 ON PRIMPRY BOARD. SI-7000 

FIGURE 1-2; ELECTRONICS COMPARTMENT 
WITHOUT SIGNAL CONVERTER 
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METER GROUNDING STRAPS\- 

RANGE ADJUST 
POTENTIOMETER, R16 

CONVERTER ASS’Y 

CONVERTER BOAR0 

TERMINAL BLOCK 

OUTPUT BOARD 

E L E C T R O N I C S  
COMPARTMEN T 

CONNECTION 
BOARD 

I /2”NPT CONDUIT 
CONNECTION 

SI-7001 

FIGURE 1-3. ELECTRONICS COMPARTMENT WITH ANALOG 
SIGNAL CONVERTER 

000173 1-3 
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Obstructionless e-.--’.T” Magnetic Flowmeter 

MINI-MAG Design 
(non-flanged insert) 
MAG-X Driver Circuit . 

1475 

1.2 Model Number Breakdown 
Refer to the F8P data sheet or the data tag on the equipment for the model number of the instru- 

QQ 

I 

I 
3 (1/10) 01 
4 (932)  02 
6 (1/4) 04 
10 (3/8) 06 
15 (1/2) 07 
25 (1) 09 
40 (1-1/2) 11 
50 (2) 12 
80 (3) 14 
100 (4) 15 

(Meter clamps between customer‘s pipeline flanges) 
ANSI Class 150 P 
ANSI Class 300 Q 
BSlO Table D S 
BSlO Table E f 
BSlO Table F U 
DIN PN 16 D 
DIN PN 40 F 
Primary without topworks 2 

Fledrode Material 
Tantalum F 
Zirmnium L 
Platinum M 

barode TWQ 
flush 

b a g  Materd 
Flangeless Design 9 

Without FM Approval (General Purpose) 
Integral or Remote Converter A 

h , A  Q P A A 

FM Approved 
Nonincendive for CI I . Div 2. Gp.A.B.C&D; 
Electrodes Intrinsically Safe CI I. Div 1 ,  Gp 

Dust-Ignitionproof CI I I .  Div 1 ,  Gp E.F&G; 
Suitable for CI 111. Ow 1 - Outdoor 

hazardous locations. NEMA 4 
(Power Requirement must be C,D.V.W.l .H.6 or n- K 

A.B.C&D; 

1-4 
OOQ17-.% 
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FM Approved - 
Suitable for CI I. Dlv 1, Gp B.CID; 
Dud-lgnthnproof CI II. Dtv 1, Gp E.F&Q; 
Sunable for CI 111. Dtv 1 
Outdoor Hazardous Location. NEMA 4; 

ConvgdgL; 
Nonincendtve far CI 1. D k  2. Gp A.B.C&D 
Dust-lgnitlonproof CI II. Dlv 1, Gp E,FIQ; 
Suitable for CI 111. Dtv 1 

"'m (111 0' - 38' d Z 0  with TEFZEL liner): 

FM Approved - 
"'w (1110. - 38' size with TEFZEL Ilner): 
Suitable for CI I, Div 1, Qp B.CID; 
Dud-lgnttbnproof CI II. Dtv 1, Gp. €.FIG; 
Suitable for CI 111. Dlv 1 
Outdoor Hatardoua Location. NEMA 4; 

Explosionproof for CI I. Dtv 1, Gp C&D 
Dust-Ignitionproof CI 11. Div 1 ~ Gp. E.FIG; 
Suitable for CI 111. Dtv 1 

- 
Slgnal Converter 
Integral Mounted 
220 V ac. 50 Hz 
220 V ac, 60 Hz 
120 V ac. 50 Hz 
120 V ac. 60 Hz 
240 V ac. 50 Hz 
244 V ac, 60 Hz 
'12 V de 1 
'24 V dc H 

A 
B 
C 
D 
K 
L 

Remote Converter with separate Model Number 

- 

Signal Converter 
Remote Mounted 

220 V ac, 60 Hz S 
240 V *e, 50 Hz T 
240 V ac, 60 Hz U 
120 V ac, 50 Hz V 
120 V ac. 60 Hz W 
'12 V dc 6 
'24 V dc 7 

I 

. .  . sure Classlflcatton 

Accidental submergence. IEC 529 IP 67 
30 ft H20148 h (9 m H20148 h) 5 

Puid 1- 

Remote Converter To 121% (250'5 2 
NOTE: See Process Limits under 1.3 Specficatlons for 
allowable combinations of liquid and ambient temperature at primary. 

No Output Signal Required A 
0-20 mA dc 0 
4-20 mA dc C 
3-1 kHz pulse (not available when Scaler option is specified) 
'4-20 mA dc with direct reading indicator (3-112 digit LCD) 

s?;aler 
No scaled output required 
Isdated Scaled Freqency Output 
50 ma pulse. 10 HZ max. Opt0 coupled 
Isdated Scaled Frequency Output 
50 ps pulse. 10 kHz max, Opt0 coupled 

G 
K 

A 

B 

C 

Used with shes 112' - 4:. 
*' Available In sue 1110' - 318' only. 
*** Safety Classification options L and M are not available with constant meter fador/size. 

When supplied with lntegralty mounted Convertsf. Endaaure Classification must be '1' 

' Requiran Produd Manager approval. 

These options have indtvidual meter factors determined by calibration. 

and Safety Classification must be 'A' or 'IC. 

1-5 
OOOI .7s  
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1.2.2 Model 1001475P 

. . .  
Obstrudionless Magnetic Flowmeter 

1475 
MINI-MAG Design 
(non-flanged insert) 
MAG-X Driver Circuit 

Letter assigned by the f8dOty; 
Constant meter fador/site and 
Mkroprocessor-Based Signal Converter 

"TEFZEL iETFE) 

3 ( 1/10) 01 
4 (5132) 02 
6 (114) 04 
10 (318) 06 
15 (112) 07 
25 (1) 09 
40 (1-112) 1 1  
50 (2) 12 
80 (3)  14 
100 (4) 15 

sure R W  
(Meter clamps between customer's pipeline flanges) I 
ANSI Class 150 P 
ANSI Class 300 Q 
BS10 Table D S 
BSIO Table E T 
BSlO Table F U 
DIN PN 16 D 
DIN PN 40 F 

Zirconium L 
Platinum M 

e- 

flush 2 

Flangeless Design 9 

Without N Approval (General Purpose) 
Integral or Remote Converter 

A Q P A Q Q Q P  

FM Approved 
Nonincendive for CI I , Div 2. Gp.A.B.CbD; 
Electrodes Inbindcally Safe CI 1. Dk 2. Gp A.B.C&D; 
Dust-Ignitionproof CI 11. Div 1, Gp E.FIG; 
Suitable for GI 111. Ob 1 - Outdoor 

hazardous locations, NEMA 4 
(Power Requirement must be C or Y) K 

1-6 
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1.2.2 Model 1001475P (continued) 

~ P P ~ ~ L ~ . I ? A U A A Z ~ & I  - 
S i n a l  Converter Integral Mounted 
240 V ac. 50160 Hz A 
220 V ac. 50160 Hz B 
120 V ac. 50160 Hz C 
110 V ac. 5060 Hz D 
24 V dc H 

Y Remote Converter with separate Model Numoer 

IEC 529 IP 65. NEMA 4 
Acddental submergence, IEC 529 IP 67 
30 f t  H20148 h (9 m H20/48 h) - 
Remote Converter to 121OC ( 2 5 0 O F )  

1 

5 

1 
2 

Integral Converter to 65% (1 49OF) 

NOTE; See Process Limes under 1.3 Specdications for allowable 
combination of liquid and ambient temperature et primary. - 
No Output Signal Required 
4-20 mA dc C 

No Scaled Output Required 1 
#Active Scaled Pulse Fomard and Zero Return 2 
#Active Scaled Pulse Forward and Reverse 4 
Data Link RS 23X 5 
Data Link RS 485 6 
#Active Scaled Pulse Forward and 10 kHz Unscaied Pulse 7 

Not applicable 1 
"""I, - 
MICRO-DCI Binary 3 
HART Protocol 4 

7-112 HZ !So Hz) 1 
15 Hr (60 Hz) 2 
+DC 15 H t  (@60 Hr Line Frequency) . 3  

None 2 
++ilan Protocol 3 

used With S k O S  l/r - 4'. 
** Available in $ire 1/ 10' - 3/8' only. 

li 4 Wz max pulse mflgurable from .032 ms to 2000 ms. 
+ M u d  be approved by Product Manager. 
++ Communications Mode must be '4-, Output Options can be Y-, T , - 4 .  or T .  

*** Approval pending 

1-7 
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10D1475E 

Analog Outputt 

Frequency Output* 

1:3-Spec i f i cat i on s 0- 

Flowrate Accuracy 

+ 0 . 2 %  f s c  <lo% . 
+ 1.0%. of rate + 0.1% fsc - >lo% - 

<lo% f 0.1% fsc 
+ 1.0% of rate - >lo% - 

- 

1-8 

1 OD14 75P 

Frequency O u t p u t  

Power Requirements 

r 

F 1  ovra te Accuracy 

~ 2 %  CAL Factor 2 0.01% CAL Factor 
>2% CAL Factor 2 0 . 5 %  o f  rate - 

Power Consumption 

See Section 1.2 Model Number Breakdown 

Refer to Converter Instruction Bulletin, as 
specified 
Typlcally, 10D1475E ..... 15 VA 

10D1475P ... 30 VA 

Flowmeter Characterlstlcs 

Meter Size/Flow Capacity See Table 1-1 

Span Factory set at specified range between extremes 
listed In Table 1-1: can be field adjusted. 

Rangeability 1OO:l 

Minimum Liquid Conductivity 5 pSIcm 

System Accuracy 

+For Converters w i t h  d c  power input add 2 0 . 0 3  f t / s  (iO.01 m / s )  t o  
tabulated accuracy values. 
meter calibration factor. 

T h i s  number corresponds to 0.1% of 

AFI Protection Class 2-abc-O.l% (10 Vlm-20 to 1000 MHr) Pgr 
SAMA Standard PMC 33.1-1978. Standard with 
integral Converters; not available with remote 
Converter. 

' 
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Remote 
Converter 

Integral 
Converter 

Envlronmental Limits 

10D14 75E lOD1475P 

-40 to 65OC -40 to 65OC 
(-40 to 15OoF) (-40 to 150OF) 

-40 to 65OC -10 to 55% 
(-40 to 150OF) (14 to 131OF) 

Enclosure Classification with 
or without Signal Converter 

IEC 529 iP65; NEMA 4 

Ambient Temp 

OC OF 

0 32 
20 6 8  
35 95 
45 113 
50 122 
60 140 
65 149 

Accidental Submergence IEC 529 IP67, 30' H20/48 h (9 m Hz0 148 h) 

Max Liquid Temp 

OC OF 

12 1 250 
110 230 
95 203 
85 185 
80 17 6 
70 158 
65 149 

Environmental Temperature Limits 

Ambient Temp 

OC OF 

Max Liquid Temp 

OC OF 

PROCESS LIMITS 
Temperature Limits, Process Liquid 

0 
10 
20 
30 
4 0  
50 
55 

32 
50 
68 
86  
104 
122 
131 

121 1 .250 I 
110 230 

NOTE 
Signal Converter must be remote mounted if liquid temperature ex- 
ceeds value listed for a given ambient temperature. Liquid tempera- 

ture must not exceed 25OoF (1 21 "C) in any event. 

. .  

000179 
1-9 
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c Pressure 
Pressure Temperature 

: 

Vacuum 

Meter Calibration Factor 

Physlcal Characterlstlcs 

Outline Dimensions Magnetic 
Flowmeter with or without 
integral Signal Converter 

3 - 40 mm (1/10 - 1-1/27 

50 - 100 mm (2 - 4") 

Remote Mounted Signal 
Converter 

Conduit Connections 

Meter Weight 

Magnetic Flowmeter with 
integral Signal Converter 

Remote Mounted 
Signal Converter 

Signal Converter 
Vibration Limit 

Integral Mounted 

Remote Mounted 

4 . 9 6  7 2 0  150 
4 . 5  650 120 250 

full vacuum at l0O'C (212'F) for 
1 /lo" - 3' sizes 
full vacuum at 8OoC (176'F) for 4" Size 

specified on primary data tag (equal to max flow 
capacity in engineering units). This factor is 
equivalent to a flow veloclty of 33.33 ft/s in the  
metering tube. 

See Figure 2-1 

See Figure 2-2 

See Converter Specifications 

(2) 112" NPT internally threaded entrancss in 
primary junction box 

See Table 1-2 

See Signal Converter specifications 

'5 to 14 Hz. 0. io", 
14 to 2000 Hz, 1 g 

5 to 1 4  Hz, 0.20' 
14 to 2000 Ht, 1.5 g 

'Signal Converter must be remote mounted if 
these limits are exceeded. 

1-10 
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Materlals of Construction 

Meter Liner 

3 - 10 mm ( l / l O  - 3/8 ) 

15 - 100 mm (1/2 - 4') 

Electrode Assemblies 

Meter Body 

Electronics Housing 

Installation Kit 

Safety Classification 

TEFZEL (ETFE) 

TEFLON (PFA) 

Tantalum, Zirconium or Platinum materials as 
specified (ref: Application Guide PMI IV.C.10) 

carbon steel, all welded construction, epoxy finish 

die cast aluminum, epoxy finish, 31 6 sst attach- 
ment screws, 112' NPT conduit connections; gas- 
keted covers 

includes 2 gaskets, mounting studs and nuts, 
flange adaptor device(s) when required. 

See 1.2 Model Number Breakdown 
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I 

CAL 
SIZE FACTOR* 

mm INCH 9Pm 

3 1/10 1.073 
4 5/32 2.147 
6 1 / 4  5.367 

1 0  3/8 12.08 

25 1 53.67 
40 1-1 /2  161.0 

50 2 268.4 
8 0  3 805. 1 

100 4 1 , 0 7 3  

1 5  1/ 2 26.84 

0- TABLE 1-1 CAL FACTOR 81 CAPACITY 

PLDW RANGES 
0 TO VALUE TABULATED 

MINIMUM MINIMUM MAXIMUM 
10D1475DLE 10D1475M,NhP 

g p m  1Pm mm 1Pm g p m  . lpm 

0.096 0.40 0.054 0.20 1.20 4.00 
0.192 0.80 0.108 0.40 2.40 8.00 
0.480 2.00 0.270 1.00 6.00 20.0 

1.08 4.50 0.605 2.25 1 3 . 5  45.0 

4.80 20.0 2.70 10.0 60.0 200. 
1 4 . 4  60.0 8.10 30.0 180.  600. 

m3/H m3/H m3/ i i  
24.0 6 . 0  13.5 3.0 300. 60. 
72.0 18.0 40.5 9 .0  900. 180. 
96.0 24.0 53.7 12.0 1200 240. 

2.40 10.0 1 .35  5.0 30 .0 .  100 .  

NOTE 
The CAL FACTOR given herein can be used only with Model 

1001475-0, E. M. N and P. For meters manufactured under design 
levels A - C, refer to the meter data tag for the appropriate factor. 

METER SIZE 

inches mm 

1/10 3 
5/32 4 
1 / 4  6 
3/8 10 
1/ 2 15 
1 25 

1-1/2 40 
2 50 
3 30 
4 100 

WEIGHT 

pounds ki 1 ograms 

9 4 
9 4 
9 4 
9 4 
9 4 

11 5 
18 8 
13 6 
23 ’ 9 
31 14 

’Flow Velocity (Ws) = (Operating GPM x 33.33)ICAL Factor 

TABLE 1-2. METER WEIGHT 

1-12 
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INSTRUCTION BULLETIN 10D1475 MINI-MAG MAGNETIC FLOWMETER 

2.0 INSTALLATION 

2.1 Inspection . 

All F8P Model 1 OD1475 MINI-MAG@ Magnetic Flowmeters are shipped In heavy duty containers. 
An itemized list of all Items included in the shipment is attached to the shipping container. 

Depending upon the particular model specified. the shipment will generally consist of: 

1 ) Magnetic Flowmeter with integral mounted Signal Converter and appropriate mounting hardware 
kit, or, 

2) Magnetic Flowmeter and appropriate mounting hardware kit, and a remote mounted Signal Con- 
verter with mounting hardware and a 9m (30 ft) long interconnection cable. 

The mounting hardware kit for the MINI-MA0 includes: 1) 4 (or 8) threaded studs and nuts, 
2) 2 gaskets, and 3) appropriate flange adaptor components, if specified. 

NOTE 
The flange adaptor device (see Figure 2-4) or adaptor sleeves (see 
Figure 2-5) required for the particular meter installation are supplied 
by F8P with all U.S. orders. 

Inspect all items included In the shipment immediately for indications of damage which may have 
occurred during shipment. All damage claims should be reported to the shipping agent involved be- 
fore attempting to install or operate the equipment. 

The proper use of the items included in the mounting hardware kit, as described subsequently, and 
the proper employment of them during installation is necessary to maintain a valid instrument war- 
ranty. (An installation and warranty tag is furnished with the mounting hardware kit that provides 
the basic information essential for proper meter installation.) 

Following inspection of the shipment contents, it is suggested that all items be carefully replaced in 
the shipping container for transit to the installation site. The use of normal care in the handling and 
installation of this equipment will contribute substantially toward satisfactory performance. 

2.2 Location 
The Flowmeter is suitable for either indoor or outdoor installation. When selecting the installation 
site, consideration should be given to the ambient and process temperature iimits, as stated in 
the Specifications. Consideration should be given to access for servicing the meter. The standard 
meter is rated NEMA 4, watertight, and will thus stand rain and hose down. If flooding is a prob- 
lem, the optional 'Accidental Submersible' flowmeter is suited for 30 foot (of water) depths for up 
to 48 hours. 

The integrally mounted Signal Converter includes RFI filters that provide excellent protection 
against radiated RFI/EMI. Therefore, stray electromagnetic and electrostatic fields, low power radio 
transmissions, etc. will have no effect upon the operating characteristics of the electronic 
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INSTRUCTION BULLETIN 1001475 MINI-MAG MAGNETIC FLOWMETER 

a- package of the MINI-MAG Magnetic Flowmeter system. It is recommended, however, that the 
meter not be installed wlthln the immediate proximity of heavy induction equipment. 

Outline dimensions of the Magnetic Flowmeter are given in Figures 2-1 and 2-2. When applicable, 
provide access for occasional servicing of the integrally mounted Signal Converter. At least 5" over- 
head clearance is required for cover removal. Observe the various clearances given on the draw- 
ing. The cover is removable from the front for servicing of the electronics; provide adequate 
working space. When a remote mounted Signal Converter is specified, outline and mounting dimen- 
sions are provided in the Instruction Bulletin supplied for the particular Converter. . . 

The installation site must be provided with a source of 12 or 24 V dc or 120 V ac, 50160 Hz 
(2201240 V ac, 50/60 Hz optional) single phase line power. The power source must have an exter- 
nal disconnect and suitable fuse (or circuit breaker), as shown on the Interconnection diagram. 

'48LE OF DIMENSIONS 

FIGURE 2-1. OUTLINE DIMENSIONS OF 3-40 mm (1/10 - 1-112") 
FLOWMETER WITH OR WITHOUT SIGNAL CONVERTER 

2- 2 
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INSTRUCTION BULLETIN 10D1475 MINI-MAG MAGNETIC FLOWMETER 

2.3 Mounting 
23.1 Meter Orlentation 

The F&P Model 1001475 MINI-MAG Magnetic Flowmeter may be installed in horizontal, vertical or 
sloping pipe runs. However, precautions must be taken to assure that the meter is filled at all&ms 
during measurement. A vertical installation, with the pipe line carrying liquid upwards, assures a 
filled hydraulic line under low flow rate conditions and also minimizes wear on the meter lining by 
abrasive grit. Horizontal installations should be made with the meter in the lower section of a 
pipeline to assure a filled meter condition. 

5 +  METER SIZE 
50 THROUGH 100 - 5 *  * ...:I 1143) 

SIMEYSIONS ARE IN INCHES AN0 Y1LL:YETERS I I I .  5. F l D r  WST 9E 111 WE lIRfCTlo* 'LS FLW M O W .  In MPT CMOUlT rn*(CT!o* 91 rtm mu6 
IOENTlFlES 'UPSTREW- r L u 6 c  F a .  

6 .  METER W W T S  BETIEEN CUSTOMER'S RpELlNf F W S ;  
TYPES &*I) RA1IY.S L L m J  IN 1AB.f (* OIME!m(SIM. 

2 .  O'YENSIWS P(KIVICCD W R  REFERENCE ONLT. 

3. ALL JIMENSIONS SUBJECT TO IANUFACT3RING 
T O L T R W  OF t l / B  IN04 (3oml. 

FIGURE 2-2. OUTLINE DIMENSIONS OF 50-100 mm (2-4") FLOWMETER 
WITH OR WITHOUT SIGNAL CONVERTER 
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The_electronic-housing-of-the-meter-should-be-t~iented for horizontal or sloping installations, 
This aligns the meter electrodes in a lateral plane, a position that eliminates the possibility of 
entrained air acting as an electrode insulator. Electrodes must not be on 'top' when the meter is 
horizontally mounted. 

The MINI-MAG Magnetic Flowmeter must be oriented in accordance with the direction of process 
flow, as indicated by the FLOW arrow on the meter data tags. For accurate metering, a minimum 
length of pipe equivalent to three straight pipe diameters is required upstream of the meter, 
measured from the center of the meter. See Figure 2-3 for recommended piping diagram. 

When the process liquid contains abrasive grit, avoid disturbance upstream of the meter so that the 
llquid passes smoothly through the meter; elbows and turns can distort the flow pattern causing un- 
even liner wear. 

PREFER RED VE RTlCAL 
INSTAL L AT ION UPWARD 

FLOW 

0 JUNCTION BOX 
POWER AND OUTPUT INTERCONNECTIONS 

(INTEGRAL SIGNAL CONVERTER) 

\ 

FIGURE 2-3. RECOMMENDED PIPING DIAGRAM 
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If a throttllng valve Is required, It is recommended that It be placed a minimum of two pipe 
diameters downstream of the meter. Valves can create turbulence that result in undesirable air 
pockets and may affect the meter's accuracy. 

2.3.2 Meter Handllng 
The TEFLON or TEFZEL liner of the Flowmeter must be protected at all times. The liner can be 
damaged by sharp objects or cut by undue pressure. Durlng shipment, the TEFLON liner of the 112 
through 4 inch size meters Is protected by liner protector plates that cover the meter ends. Remove 
the liner protector plates at the time of installation. Do not pass any rope or wire sling through the 
meter liner. 

2.3.3 Plpe Connections 
The Model 1 OD1 475 Magnetic Flowmeter has a wafer type body designed for mounting between ad- 
jacent pipe flanges. Most commonly used ANSI, BS and DIN type flanges can be accommodated. 

Mountlng hardware (studs, nuts, gaskets and the flange adaptor device(s) for the particular flange 
type and rating specified) is Included with the meter. 

The MINI-MAG Magnetic Flowmeter is supplied in one of two basic body designs, depending upon 
meter size. For example, 3 - 40 mm (1/10 - 1-112 inch) size meters have clearance holes provided 
in the meter body for through-bolt mounting, while 50 - 100 mm ( 2 - 4 inch) size meter bodies 
mount in a cradle formed by the mounting studs (and adaptor sleeves, if required) used for that par- 
ticular 4-bolt or 8-bolt flange pattern. Typical mounting arrangements are illustrated in Figures 2-4 
and 2-5. Line schedule 80 or lighter pipe is recommended for system piping. 

When the Magnetic Flowmeter is to be mounted in an electrically non-conductive pipeline such as 
totally plastic pipe, or a metal pipeline with an insulating liner, the user must obtain a pair of an- 
nular meter grounding rings (discussed subsequently under Part 2.4 Grounding Procedure) to 
facilitate grounding of the process. Good grounding is effected by bonding the meter body to the 
process liquid both upstream (inlet end) and downstream (outlet end) of the meter; thereby prevent- 
ing any stray electrical currents that may be carried by the pipeline, or by the process, from pass- 
ing through the Magnetic Flowmeter. Improper grounding often results in unsatisfactory meter 
performance, therefore particular attention should be paid to the meter grounding procedure. 

The threaded mounting studs and nuts supplied in the meter installation kit should be well lubri- 
cated before use. When the meter has been installed in the pipeline. tighten the nuts in even incre- 
ments around the flange surface. It is recommended that an open end wrench with a handle length 
no greater than 8 inches be used for tightening the nuts; i.e., torque should be limited to that which 
will produce a positive seal without damage to the face of the meter lining. 

The flange gaskets supplied with the meter are the proper size for the flange size and type 
specified. When installing the meter it is important that the correct size gaskets be utilized. Use of 
the wrong size gaskets could allow the inner diameter of the gasket to protrude into the flow 
stream, thereby altering the flow profile within the meter. This condition could aifect meter ac- 
curacy significantly and must be avoided. 

2-5 
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FiGURE 2-4. MOUNTING DIAGRAM FOR 3 - 40 mm (1/10 - 1-1/2") SIZES 

NOTE 
All 3 - 15 mm (1/10 - 1/2 inch) size Magnetic F!owmeters are sup- 
plied for use with 15 mm ( 1  12 inch) pipe flange. 



INSTRUCTION BULLETIN 10D1475 MINI-MAG MAGNETIC FLOWMEfrER - ’7412 
2.3.4 Basic Mounting Procedure 
Select the procedure, below, as applicable for the size meter supplied. 

. 4 - r n  (1/10 - -  1 1/2 

Refer to Figures 2-1 and 2-4 to supplement the following procedure. 

1. Remove the liner protector plates from the meter inlet and outlet ends. 

2. Install flange adaptor on meter as shown in Figure 2-4. Align the flange adaptor device (sup- 
plied with meter) so that the mounting stud clearance holes in the meter body are not obstructed. 

3. Place one of the flange gaskets next to the upstream (typical) pipe flange; so that the gasket will 
be between the pipe flange and the meter body. 

. Next, while supporting the 4. dire- 
meter, insert one, or more, of the mounting studs through the clearance holes in the upstream pipe 
flange and gasket, so that these studs enter the holes in the meter body. This will help support 
the meter. 

. . . .  

5. Insert the other (downstream) gasket between the meter outlet and the downstream pipe flange. 
The mounting studs can then be guided through the clearance holes in the downstream gasket and 
pipe flange. Similarly, insert the remaining mounting studs through the clearance holes provided. 

6. Thread nuts on both’ends of the four mounting studs, finger-tight. 

7. To center the Magnetic Flowmeter with the longitudinal axis of the pipeline, press down firmly on 
the flange adaptor. This will force-spread the mounting studs, thereby centering the meter body 
(and gasket). Press down until nuts have been sufficiently tightened to prevent movement of meter 
relative to the flanges. 

- 

8. Tighten the stud nuts in even increments to produce even pressure distribution around the 
respective flanges. 8011 torque should be limited to that which is sufficient to produce a poshve 
seal for the application. 

. 50 - 100 mm (2 - 4 inch) Meter Sizes 

Refer to Figures 2-2 and 2-5 to supplement the following procedure. 

1. Remove the liner protector plates from the meter inlet and outlet ends. 

2. Insert both of the two lower mounting studs (see Figure 2-5, Detail ‘1” 4-Bolt Flange, o i  Detail 
’11‘ 8-8011 Flange, as applicable) through the clearance holes in the pipe flange, such that ap- 
proximately half the stud length extends past the flange face. (Start with either the upstream or 
downstream flange, as convenient.) 

3. Install a gasket next to the flange face. 

0043199 2-7 
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* REFER TO DETAIL SLOW 
FOR TYPE I a n  ADAPTORS 

* APPLICABLE MOUNTING 
HARDWARE SUPRIED 
BY F8P.  

' -  

4 -BOLT FLANGE PATTERN 
( AOAPTOR SLEtVE. lYPE I) 

8 -BOLT FLANG€ PATTERN 
( AOAPTOR S L E E V E . W  P) 

TYPE 1 AOAPTOR SLEEVES 

FIGURE 2-5. MOUNTING DIAGRAM FOR 50 - 100 mm (2 - 4") SIZES 

000190 . 
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4. Slip an adaptor sleeve' on both of the mountlng studs, and then install the other gasket re- 
quired. The two mounting studs can now be guided through the clearance holes in the downstream 
(typical) gasket and Its associated flange. 

5. Place the MINI-MAG Magnetic Flowmeter between the two flange gaskets, with the meter body 
foot piece (opposite the neck) being seated between the two adaptor sleeves. 

In -w dire-. 

Note that in pipelines with 8-bolt flange patternsr(Figure 2-5, Detail *lis) the adaptor sleeves re- 
quired (Type II) have a 'flat' machined surface with color strip. This flat surface must face the flat 
part of the meter body foot (and neck) to permit the meter to be seated properly. 

6. Install the two upper mounting studs and adaptor sleeves as shown In Figure 2-5. Note that 
when the sleeves are properly located, only four adaptor sleeves are needed for positioning the 
meter. In systems with an 8-bolt flange pattern, Insert the four remaining mounting studs through 
the clearance holes In the upstream and downstream flanges. 

7. Thread nuts on both ends of the 4 (or 8) mounting studs, finger-tlght. 

8. As the meter body is positioned properly by the adaptor sleeves, it is only necessary to tighten 
the stud nuts to complete the mounting procedure. Tighten the nuts in an alternate pattern (e.g., 1- 
3, 2-4) and in even increments; to produce an even pressure distribution around the flange faces. 
Bolt torque should be limited to that sufficient to produce a positive seal for the application. 

'Exception: Adaptor sleeves are not required for type BS 10 - Table D or E flanges in 
50 - 100 mm sizes, or for DIN PN 10/16 in 100 mm size. 

2.4 Grounding 'Procedure 
2.4.1 General 
Satisfactory operation of the Magnetic Flowmeter system requires that careful attention be paid to 
proper grounding techniques. Meter grounding requirements are really a combination of standard 
grounding methods and a bonding of the meter body to the process liquid. The most important of 
these is the process bonding, which is nothing more than insuring that the meter ground is in con- 
tact with the process liquid at both ends of the meter body. Basically, the bonding procedure 
places an electrical short circuit across the meter, thereby routing any stray current around the 
meter (rather than through it). 

There are two basic types of piping systems. One of these is an electrically conducting pipeline in 
which the process liquid comes in contact with the conductive pipe. This piping requires only that 
the MINI-MAG bonding wires be attached to the adjacent pipe flanges. In the other case, the 
pipeline may be made of an electrically non-conductive material or is lined with a non-conductive 
material. These nonconductive pipelines require the use of metal grounding rings to Sond tho 
process liquid to ground. 

A good ground is one that is in contact with the earth over a large conductive area. An excellent ex- 
ample of this is an iron cold water pipe that is buried in the earth for a considerable distance in its 
distribution system. The water. pipe laterals form a large conductive area of contact, that in turn 
provides a low resistance connection to earth. Some systems in use today use plastic pipe and do 
not provide a good ground system. 

2-9 



INSTRUCTION BULLETIN 1001415 MINI-MAG MAGNETIC FLOWMETER 

Is r i .  a- Select-the-groundlng-ptocedure-appiicabie-fro~Paragraphs 2.4.2 or 2.4.3 that follow. - 
2.4.2 Conductlve Plpellne 
If the flowmeter is included 85 part of a 
the liquid to be metered, the following grounding procedure should be followed. Refer to Figure 2-6 
to supplement the text. 

that Is m t  from 

1. Drill and tap a blind hole on the peripheral surface of each of the two adjacent pipeline flanges 
(see Figure 2-6 INSET). These tapped holes should be placed so that they are within easy reach 
of the bonding straps (2 supplied) attached to the ground lug on the meter housing. 

' 2. Obtain a bright metal surface around the edges of both tapped holes with a flle or bumlshing tool. 

3. Clamp the end of each bonding strap to the adJacent plpe flange, using a pair of 1/4' hex head 
bolts and external tooth lockwashen (supplied by uaer). 

4. The user must supply a sufflclent length of grounding wire for connectlng the meter grounding 
post (ring lug suppiled) to a good electrical ground. (Number 12 AWQ, or heavler, copper wire may 
be used for this grounding wire.) 

2-10 
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#8 (.I991 DRILL, V2"DEEP 
V4"- 20 TAP, 3/8" DEEP 

(SUPPLIED BY F 8P) 
EL ECTRl C A LLY CON DUC T I V E 
PIPELINE IN CONTACT WITH LIQUID GI- 2712-3-A-1 

FIGURE 2-6. GROUNDING PROCEDURE, NON-INSULATED PIPE 
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I 

Alloy 20 

U27 

U 24 

U 28 

U07 

U08 

uo9 

A 

a- TABLE 2-1. ANSI CLASS 129150 GROUNDING RINGS 

METER SIZE 

mm 

3 -  15 

25 

40 

50 

50 

80 

80 

100 

100 

Inch 

l/lO*- 112 

1 

1-112 

2 

2 

3 

3 

4 

4 

FBP PART 

NUMBER 

8000508 

8000508 

8000508 

8000508 

8000575 

8000508 

8000575 

8000508 

8000575 

PART NUMBER SUFFIX (Material) -1 
316 sst 

uo 1 

u02 

U03 

U04 

U05 

U06 

Hast. 'C' 

uo9 

u10 

u11 

u12 

U13 9 

U14 

Hast. '6' 

u34 

U 1 8  

u35 . 

u20 

U36 

u37 

'Add suffix to basic part number to complete grounding ring part number; e.g., '8000508U02' for 1 
set (2), 25 mm (1 "), 31 6 sst grounding rings. 

2.4.3 Non-Conductlve or insulated Plpeline 
For the F8P Magnetic FlOWmeteF mounted in a non-conductive or liauid insulated pipeline (such as 
totally plastic pipe, ceramic lined iron pipe, or cast pipe with internal bitumastic coating), perform 
the grounding procedure outlined below. Refer to Figures 2-7 and 2-8 to supplement this discus- 
sion. 

1. Obtain a pair of grounding rings (ref: TABLE 2-1) for mounting between the meter and the 
upstream and downstream pipe flanges. These metal grounding rings are available in various cor- 
rosion resistant materials and should be selected to be compatible with the process liquid. The 
grounding rings available from F 8 P  resemble orifice plates that have been modified to facilitate 
connection of a grounding lead. When installed. these rings are centered by the flange bolts and 
therefore must be selected according to the flange rating. 

I 

i 
i 

i 

i 



GOOD GROUND 
I 

2. When installing the meter in the pipeline, place a grounding ring at both the inlet and outlet con- 
nections of the Magnetic Flowmeter. Provide standard gasketing between the face of the meter 
liner and the ground ring and the adjacent pipe flange; Le., four gaskets required. Position the 
grounding rings in the pipeline so that the meter grounding straps (2) attached to the meter ground 
post will easily reach the ground strap connection bolt on the respective grounding ring. 

3. Clamp the free end of the two bonding straps (shortest strap to downstream grounding rlng) to 
the applicable grounding ring; using 1/4' hex head bolt and external tooth iockwasher (supplied 
with the grounding rings when rings are ordered from F8P). 

4. The user must supply a sufficient length of grounding wire for connecting the meter grounding 
post (ring nut supplied) to a good electrical ground. (Number 12 AWG, or heavier, copper wire may 
be used for this grounding wire.) 

- 
METAL RING INCONTACT WITH 
LIQUID(SUPPL1ED BY USER). 

GROUNDING RINGS REQUIRED 
(SEE INSET). WHEN THE 

' CHASED FROM FaP, GASKETS 
ARE SUPPLIED. 

GROUNDING RINGS ARE PUR- 

(SUPPLIED BY USER) 

LlOUlD U T  IN ELECTRICAL 
CONTACT WITH PIPELINE GI- 2712- 3 

FIGURE 2-7. GROUNDING PROCEDUREJNSULATED PIPE 
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. 1 

NOMINAL SIZE ANSI CLASS 150 

mm I (inch) "A"  I " 8 "  

e- 
2.5 Electrical Interconnect ion 
The Series 1001475 MINI-MAG Magnetic 
Flowmeter may be furnished with either an 
integral or remote mounted (optional) Sig- 
nal Converter. interconnection wiring is ar- 
ranged differently for the two systems. 
interconnection details are provided in the 
instruction Bulletin supplied with the Signal 
Converter. 

WARNING 
Equlpment powered by ac line voltage 
constitutes a potential eiectrlc shock 

hazard to the user. Make certaln that the 
system power Input leads are 

disconnected from the operating branch 
circuit before attempting electrical 

interconnections. 

Regardless of the interconnection proce- 
dure required, the grounding procedures 
given in Section 2.4 must be followed. 

SI 3681-48 114- 20 X 314 LG. 

1 -7/8 2 -718 

2 -518 3 -  1/4 

3 - 518 

( 2) 4-1/8 

( R e f :  CD- 1 0 0 - 3 6 2 7 R 2 )  
N O T E S :  

1. A L L  DIMENSIONS IN INCHES, EXCEPT AS NOTED. 

2. GENERAL TOLERANCE = 2 1/8. 

3. GROUNDING RING CENTERED BY FLANGE BOLTS. 

FIGURE 2-8. OUTLINE DIMENSIONS, 
GROUNDING RINGS 

2-1 4 
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3.0 START-UP and OPERATION 

The F&P Series 1001475 MINI-MAG Magnetic Flowmeter (which includes the integral or remote 
Signal Converter) is precision calibrated at the factory for the values stated on the instrument tag. 
If specific values were not specified, the meter is calibrated at some nominal maximum flow rate 
and for a 4-20 mA current output span. In either case, the callbration data is noted on the instru- 
ment data tag as shown in Figure 3-1. The basic primary mounted electronic components are iden- 
tified in Figure 3-2. 

There are no operating controls that require fleld adjustment unless the full scale range setting was 
not specified when the meter was ordered. If a change In the full scale range setting is required, 
refer to the lnstructlon Bulletin supplied with the Signal Converter. If no change is required, the 
equlpment Is ready for operatlon as recelved. 

Prior to initial system start up, verify that the meter Is properly installed; check flow direction, wiring 
interconnection and grounding as discussed in the INSTALLATION section. Particular attention 
should be paid to the meter grounding procedures; improper grounding may resuit in unsatisfactory 
performance. 

Start flow through the process piping system that includes the meter. Allow a nominal flow through 
the pipeline for several minutes to purge entrapped air. The pipeline must be full for accurate flow 
measurement. 

Apply system power to the 1001475 Magnetic Flowmeter by closing the external switch or circuit 
breaker; there are no switches inside of the equlpment. Also energize any auxiliary equipment 
associated with the flow metering system; such as remote analog recorders, controllers or rate in- 
dicators. 

Initiate process flow through the pipeline. Flow measurement and concurrent output signal trans- 
mission will commence with flow through the meter. Information concerning operation of the Signal 
Converter is provided in the Instruction Bulletin supplied with the Converter. 

SI-6698- E 

FIGURE 3-1. TYPICAL INSTRUMENT TAG 
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EL EC JRO-N.1-C 
.HOUSING BAS -a- 

.! 
~- 

COVER REMOVEC 

e PRIMARY ZERO/C 
BOARD 

MF 

* ADAPTOR BOARD 

REMOTE SIGNAL 
INVERTER ONLY 1 

WITH PI /P2 
-PLUG P 3  

(FOR 
cc 

CUSTOMER CONNEC 
B O A R D  

SI- 700 

_ -  
* DELETE WHEN SIGNAL CONVERTER 

CONNECTION 

FIGURE 3 - 2 .  PRIMARY MOUNTED PC ASSEMBLIES 

I S  INTEGRALLY MOUNTED. 

i 
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4.0 FUNCTIONAL DESCRIPTION 

The Magnetic Flowmeter body houses two signal electrodes and the flux producing magnet coils, 
as shown schematically in Figure 4-1. All primary intraconnection wiring is terminated at a printed 
circuit assembly located in the base of the meter housing. 

The primary provides two output signals to the associated Signal Converter: 
an electrode signal that contains the flow rate information 

the reference slgnal whlch Is proportional to the magnet excitation current 
(theoretically, this reference signal is proportional to the flux density In the metering 
section). 

The reference voltage is derived across a precision ‘constant meter factor. resistance network that 
is connected in series with the magnet coils. Changes in magnet drive voltage, which cause a varia- 
tion of flow signal, will simultaneously cause a proportlonai variation of the reference voltage. The 
circuitry will provide an exact ratio and thereby provide immunity to power supply variation. The 
magnet coil drive circuitry is contained in the Signal Converter. 

4.1 Basic Operating Principle 
4.1.1 Slgnal Voltage Generation 
The operating principle of the Fischer 8 Porter Model 1001475 Magnetic Flowmeter is based upon 
Faraday’s Law of Induction which states that the voltage induced across any conductor as It moves 
at right angles through a magnetic field will be proportional to the velocity of that conductor. This 
principle finds common application in direct and alternating current generators. Essentially, the 
F&P Magnetic Flowmeter constitutes a modified form of an ac generator. 

I 

figure 4-1 graphically illustrates the basic 
operating principle. A magnetic field, ‘BO, 
is being generated in a plane which is per- 
pendicular to the axis of the meter pipe. A 
disk of the metered liquid can b e  con- 
sidered as a conductor. The transverse 
length ‘D’ is equal to the meter pipe 
diameter. Since the velocity ‘v’ of the liq- 
uid disk is directed along the axis of the 
meter pipe, a signal voltage. *ES‘, will be 
induced within this liquid which Is mutually 
perpendicular to the direction of the liquid 
velocity and the flux linkages of the mag- 
netic field: i.e., in :he axial direction of the 
meter electrodes. This electrode voltage is 
the summation of ail incremental voltages 
developed within each liquid particle that 
passes under the influence of the mag- 
netic field. 

FIGURE 4-1. BASIC OPERATING PRINCIPLE 

4-1 
O O Q 1 9 9  



INSTRUCTION BULLETIN 10D1475 MINI-MAG MAGNETIC FLOWMETER 

0- This may be expressed mathematically-as-- 

(Equation #1) 

1 E, = - BDV 
a 

where: 

E, = induced electrode voltage 
B - magnetic field strength 
0 = meter pipe diameter 
a = dimensionless constant 
V = liquid velodty 

Thus, the metered liquid constitutes a continuous series of conductive liquid disks moving through 
a magnetic field. The more rapid the rate of liquid flow, the greater the instantaneous value of sig- 
nal voltage as monitored at the meter electrodes. 

4.1.2 Magnet Coll Drlve Clrcults 
In many conventional Magnetic Flowmeters the Integral magnet coils are driven directly by the 
customer‘s 50/60 Hr power service. Notably, however, the deslgn of the F8P Series 1001475 Mag- 
netic Flowmeter uses magnet drlve circuits which are alternately energized bi-directlonally at a low 
frequency rate as commanded by the associated Convemr/Driver assembly. 

4.1.3 Volumetric Flow Rate Measurement 
The F&P Magnetic flowmeter Is a volumetric flow rate measuring instrument. This can be shown 
by substituting the physical equivalent of liquid velocity into equation #1 as foilows: 

(Equation #2) 

Substituting for V in equation #1 

and solving for Q: 

.. . .I XCD* gs 
4 6 

Since B = 0 Er 

and since a, D and f3 are constant: 

4-2 
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(Equation #3) 

where: 

Q = volumetric flow rate 
A - cross-sectional area 
0 - pipe section diameter 
El = Induced signal voltage 
Er - reference voltage 
B - magnetic flux density 
a = dlmenslonless constant 
p i3 y = dimensional constant 
V - llquld velocity 

Therefore, volumetric flow rate is directly proportional to the Induced signal voltage as measured 
by the FBP Magnetic Flowmeter. 

4.2 Operating Characteristics 
4.2.1 Llquld Varlables 

4.2.1 . l  Llquld Conductlvlty 
The MINI-MAG Magnetic Flowmeter requires a llquld conductivity of 5 microsiemens per centimeter 
or higher for operatlon. This minimum llquld conductivity requlrement is not affected by the length 
of the signal interconnection cable when remote mounting of the Signal Converter Is required; as 
long as the FBP supplied Interconnection cable (with driven shields) Is utilized. The nominal maxl- 
mum transmission distance Is limited to 30 meters (100 feet), however longer distance can be ac- 
commodated (contact factory for details). 

The conductivity of a given liquid. (3, may be determined experimentally under a filled meter condl- 
tlon, as follows: 

1) Remove the Converter housing cover. Disconnect the electrode signal Interconnection 
leads from terminals '1' and '2' of the Signal Converter. (These leads should be ldentlfled so that 

*they will be properly reconnected.) 

2) Measure the resistance between signal leads '1' and '2' with an m. 

CAUTION 
W use a dc ohmmeter for this measurement as polarization 
effect8 will produce completely erroneous data. 
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METER SIZE 

3 mm (l/lO') 
4 mm (5132') 
6 mm(1/4') 
10 mm (3/8') 
15mm (1/2.) 
25- 100 mm (1 '-4') 

The conductivity of the procsss_llquld_(in-mIcrosiemens/cm)-may-be-dete~ine~-fr~the 
electrode ac reslstance measurement (in megohms) by substitutlon of values In the following 
equation. 

ELECTRODE DIAMETER 

0.122 cm (0.048') 
0.202 cm (0.079') 
0.361 cm (0.142') 
0.600 cm (0.236.) 
0.635 cm (0.250') 
0.792 cm (0.312') 

cJ= 1 
( R ~ c  - 0.072) x Electrode Dia, In cm 

0 where, 

0.072 is the electrode barrier resistance In megohms; la, 36 k x 2/10' 

Electrode diameters vary with meter size, however, the values given in Table 4-1 will serve as typi- 
cal. 

For example, assuming the measured ac electrode resistance (full pipe and zero flow) is 192.000 
ohms and electrode diameter is 7.92 mm (0.792 cm), then 

I 10.52 pS/cm 1 
(0.192 T 0.072) x 0.792 

G= 

TABLE 4-1. ELECTROOE DIAMETERS 

This is above the threshold for specified measurement accuracy for the particular liquid, meter size 
and Signal Converter combination. Liquid conductivities at t h e  operating temperature may also be 
determined from standard reference works for many pure liquids. FBP Field Engineers are 
equipped to determine t h e  conductivities of special liquids at t h e  user's site as an engineering ser- 
vice. 

4-4 0049282 
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4.2.1.2 Llquid Temperature 
Having established the minimum liquid conductlvity requiremnts for a given applicatlon, any llquld 
which exhlbits equal or higher conductivity may be metered without concern for any system corn 
pensating adjustments. However, due regard for the effect of the liquid conductivity vorsua 
temperature should be considered. 

Most liquids exhibit a positive temperature coeffident of conductivity. it ia possible for certain mar- 
ginal liquids to become sufficientty non-conductive at lower temperatures so as to hamper accurate 
metering; whereas, the same liquid at higher or normal environmental temperatures may be 
metered with optimum results. The possibility of an adveme temperature conductivity characterlatic 
should be investigated before attempting to meter such a liquid. Process or ambient temperaturea 
are also limited by the meter materials specification. 

Other normal effects of temperature, such aa influence upon liquid viscosity and density, the size 
Of the metering area, and the flux density of the magnetic field, have negligible or no effect upon 
metering accuracy. 

4.2.1.3 Other Liquid Varlables 
Other liquid variables such 85 viscosity, density and liquid pressure have no direct influence on 
metering accuracy. Liquid density has no effect on volumetric flow rate since only the area of the 
meter pipe and ilquld velocity are required to determine the rate of flow. Viscosity and metering 
pressure are restricted to physical limitations alone, such as the leakage pressure of the meter 
pipe flange connections. 

4.2.2 Meterlng Characterlstlcs 
The metering pipe must be completely filled at all times for accurate results. Where there is pos- 
sibility of operation with a partially filled horizontal pipeline. it is recommended that the Magnetic 
Flowmeter be Installed in a vertical section of mat pipeline such that liquid flow moves upward. A 
vertical installatlon also offers the advantage of an even distribution of liner wear in the event that 
solid abrasives are being carded along in the liquid stream. 

The F8P Magnetic Flowmeter will measure the total amount of material passlng In the liquid 
stream. The meter will not, for instance, differentiate between the amount of liquid and the amount 
of entrained gases. Also, in the case of a slurry, It will not differentiate the amount of liquid from 
solids. If the liquid to mlxant ratio Is of importance to process control, then separate measurements 
of the concentration of the dasired medium must be made and appropriate correction factors must 
be applied to the Magnetic Flowmeter output. 

In applications involving variable quantities of uniformly dispersed, non-conductive mixing agents, 
It must be ascertained that the higher concentrations of mlxant will not drive the average conduc- 
tivity of the liquid mixture below the minimurn conductivity level for the given installatlon. 

000283 4-5 
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5.0 CIRCUIT DESCRIPTION 

5.1 Primary Signals 
The Magnetic Flowmeter body houses two signal electrodes and the flux producing magnet coils, 
as shown schematically in Figures 5-1 and 5-2. All prlmary intraconnection wiring is terminated at 
the CMF/ZERO pc board located in the base of the meter housing. 

The primary provides two output signals to the associated Signal Converter; one. an electrode sig- 
nal that contains the flow rate information, and two, the reference signal which is proportional to 
the magnet excitation current (theoretically, this reference signal is proportional to the flux density 
in the metering section). The reference voltage is derived across a precision 'constant meter fac- 
tor" resistance network that is connected in series with the magnet coils. Changes in magnet drive. 
voltage, which cause a variation of flow signal. will simultaneously cause a proportional variation of 
the reference voltage. The circuitry will provide an exact ratio and thereby provide immunity to 
power supply variation. The magnet coil drive circuitry is contained in the Signal Converter. 

The (gated) magnet driver operates at a frequency that permits magnetic flux in the primary to 
reach a steady state level during the last 50% of each half period of magnet excitation. By using 
sampling techniques, the flow (differential mode) signal is measured only during the intervals that 
magnetic flux is constant 9 = 0 

( d t  

Therefore, zero instability due to changing flux is eliminated by use of the MAG-X design concept 
(sampling technique), prbviding a meter totally free of zero drift. A thorough discussion of Signal 
Converter operation is provided in the Instruction Bulletin supplied with the particular Signal Con- 
verter. 

5.2 Constant Meter Factor (CMF) PC Assembly (6868623) 
The CMF Assembly provides several functions. These include: 

1. Establishes interconnections between the primary internal wiring and the secondary. 

2. Permits adjustment of meter calibration factors to a fixed value for each nominal size primary. 

3. Permits adjustment of primary zero. 

4. Establishes proper wiring connections for integrally or remotely mounted Converters. 

000205 
5-1 



INSTRUCTION BULLETIN 1001475 MINI-MAG MAGNETIC FLOWMETER 

L 

rc 
0 



r ' 7 4 1 2  
INSTRUCTION BULLETIN 10D1475 MINI-MAG MAGNETIC FLOWMETER 

i i  , 

N I 

i 

> a -  a 
5 
a 
n 
- 
L 

)I 
0 
0 
F= a 
I 
W 
I 
0 cn 
c;j 
rr) 
W a 
3 
(3 
i i  

000207 5-3 



INSTRUCTION BULLEnN 1001475 MINI-MAG MAGNETIC FLOWMETER 

a- A circuit schematic of the~prlma~-CMF-board-is-shown-ln-Figure~5~3~The meter calibration factor 
Is established by a voltage division off the R5 current sensing resistor, first by a coarse network 
consisting of R6 through R12. and then by a fine adjustment via potentiometer R14. These values 
may only be re-establlshed by notlng the open positions of shunt S1 and measuring (out of circuit) 
the values of R14 (each end to wiper) and R15. 

System zero is established with the aid of transformer T1, through whose primary winding the mag- 
net coil current flows. The center tap connection of the respective secondary windings of T1 are 
connected in series with each electrode signal. 

One secondary winding removes from electrode signal 2 the voltage impulse which occurs as a 
result of coil voltage reversal (see waveform). This signal is factory adjusted to a minimum, using 
an oscilloscope connected to the input amplifying system of the Converter. The adjustment is very 
sensitive and thus extreme care must be exercised when setting potentiometer R3. 

Electrode circuit 1 receives a signal from the other secondary winding, and is integrated via 
. capacitor C2 and potentiometer R2 so as to produce a square wave. This adjustment removes 

residual offset not corrected by the previous adjustment. 

. 

Connections to the Converter are established by one of two means. .For integral Converters. power 
is applied to receptacle P 3  and signals pass through connector J1 to the Converter assembly as 
shown in Figure 5-1. For remotely mounted Converters, the magnet coils are driven (see inset) via 
the connection of J3 to P3, while the 6868630 Adaptor Board routes the reference and electrode 
signals to the proper positions of J1, J2. and their corresponding RFI filters. Typical wiring is 
shown in Figure 5-2. 

For integrally mounted Converters, zero return and other options associated with the 50XM1000 
Signal Converter are established by the movable jumpers at terminals 61 and A2. Refer to the In- 
struction Bulletin provlded with the Signal Converter for interconnection wiring. 
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6.0 MAINTENANCE 

6.1 General 
Except for an occasional performance verification check, there Is no required routine maintenance 
for the Model 1001475. As previously discussed, the Magnetic Flowmeter spool is of all welded 
construction. Therefore, in the event a malfunction occurs In the primary, the meter body must be 
replaced (if supplied. the integrally mounted Signal Converter Assembly is’ removable). 

F8P offers a RepairlExchange Program to facilitate replacement of a defective Meter or Converter 
Assembly. If the equipment Is beyond the warranty limit, under this program a fixed price will be 
charged to the account of the Buyer for replacement of defective equipment with appropriate credit 
issued when the defective (but repairable) unit Is received (charges prepaid) by F8P. The equip- 
ment available under this program Is as follows: 

. a. the complete meter with integral Signal Converter (Includes necessary installation 
hardware) 

b. the meter and associated Primary Board (CMFIS), including the installation hardware 
(that is, the hydraulic portion without Signal Converter), and 

c. the Signal Converter assembly alone. 

The Signal Converter utilizes both IC and LSI components. Generally, due to the complexity of 
‘troubleshooting integrated circuit devices, maintenance beyond the assembly level is not recom- 
mended. Also, caution must be used when connecting test probes, as even a momentary acciden- 
tal short circuit may damage or destroy an Integrated circuit device. Therefore, only trained 
electronic technicians who are familiar with COSMOS technology and have a background in logic 
and gating circuitry should be permitted to service this equipment. 

In the event of a malfunction in the Signal Converter assembly, a replacement pc assembly can be 
quickly substituted for the defective assembly, thereby minimizing system down time. Servicing by 
substitution of spare assemblies is generally more economical than stocking a large variety of IC 
chips, transistors, diodes, etc. Also. test equipment requirements and the level of technical exper- 
tise necessary are minimized. Should any doubt arise regarding the proper procedure for solving 
an existing problem. it is suggested that the user contact their local FBP service facility for techni- 
cal assistance. 

’ 

When communicating with FBP in regard to replacement of a complete meter (with integral Con- 
verter assembly), the meter body only, or the Signal Converter assembly, it is important to refer to 
!he complete instrument serial number to assure :hat :he correct replacement will be supplied. The 
subject information is provided on the manufacturing specification sheet supplied with the Magnetic 
Flowmeter, and on the instrument data tags. 

“0 0 0 22 1 6 1  
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WARNING 
Equlpment powered by an ac llne voltage presents 8 potentlal electrlc 

shock hazard. Servlclng of the Magnetic Flowmeter or Slgnal Convener 
should only be attempted by a quallfled electronlcs technician. 

? 1 

6.2 System Troubleshooting a- 
In the event faulty operatlon of the Magnetlc Flowmeter is evident, the following procedure can be 
used as a guide to isolate the malfunctioning devlce to either the primary meter or the Signal Con- 
verter, A standard V-O-M type multimeter and an oscilloscope are suitable for making the test 
measurements. 

To supplement the following discussion refer to: 

Section 5.0 CIRCUIT DESCRIPTION 
Primary Signals 
Primary CMF Board 

Figure 5-1 Primary Wiring, Integral Converter 

Figure 5-2 Primary Wiring,Remote Converter 

Figure 5-3 Schematic Diagram for Primary CMF Board 

Signal Converter Assembly ... refer to applicable Instruction Bulletin 

If meter operation is suspect. proceed as outlined below 

1. Remove access covers from customer junction box and electronics compartment of primary. 
Remove access cover from remote Signal Converter housing, if applicable. Inspect for evidence of 
condensate in junction box. If condensate present, de-energize system power source. Conduit 
seals must be used at cable entrances to prevent entry of condensate. Allow interior of junction 
box to dry completely before restoring system power. 

2. The Signal Converter options available for use with the Magnetic Flowmeter include: 
integrally mounted Analog Signal Converter 

remote mounted Analog Signal Converter 

integrally mounted Microprocessor-Based Converter 

remote mounted Mlcroprocsssor-Based Converter 

Because signal wiring and operating procedures are dependent upon the type of Converter and the 
mounting option selected, the user should refer to the instruction bulletin supplied with the as- . 
soclated Signal Converter for system troubleshooting procedures. A static performance test for the 
primary mounted components is discussed in part 6.3. following. 

6-2 000212 
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4 

WARNING 
Equipment that operates from ac line voltage constltutes a potential 

electrlc shock hazard to the user. Make certain that the system power Is 
dlsconnected before making the followlng ohmmeter checks. 

i 

3. Possible causes of erroneous flow rate indication are: 
incorrect grounding 
excessive noise due to a heavy slurry process 
or a non-homogeneous process 

loose or intermittent wiring 
non-full o r  empty meter pipe 

excess air entrained in process liquid 

6.3 Static Test 
If improper operation of the Magnetic Flowmeter is suspected, the following resistance measure- 
ments can be made to establish whether an electrical malfunction has occurred. A standard V-O-M 
type Multimeter is suitable for making the resistance checks. These measurements can be made at 
the Primary Base Board. 

6.3.1 Magnet Coil Check 
There are two magnet coils in the meter that are connected in a series arrangement. The respec- 
tive coil leads are brought up to lugs OM1 and CTl' and 'CT and MR' on the CMF board in the 
meter electronics base. (Note that terminals CT and CT1 are internally connected via printed circuit 
path.) Figures 5-1 and 5-2 show the actual connection method. 

Before making resistance measurements, verify that the system power service has been de-ener- 
gized. Remove the electronics housing cover to obtain access to the CMF board. 

If a remote mounted Signal Converter was s,upplied, proceed to step 1). if the MINI-MAG Magnetic 
Flowmeter is supplied with an integrally mounted Signal Converter, loosen and remove the four 
screws that hold the Signal Converter to the base. Disconnect the plugs supplying signal (Pl)  and 
power (P3) connections to the Converter and set the Converter aside. This will enable access to 
the. CMF board. 

1) Set the ohmmeter to its lowest range; e.g., R x 1. 

2) Connect the Ohmmeter test leads'to terminal lugs M1 and CT1 on the CMF board. The*value dis- 
played should correspond to 1/2 of the value (*20%) indicated in Table 6-1. 

3) Connect the Ohmmeter test leads to terminal lugs CT and MR. The value displayed should cor- 
respond to that obtained in Step 2 and 1/2 of the value indicated in Table 6-1 within SO'%. 

If proper coil resistance is measured, It can be assumed that the magnet coils are functional. If the 
measurement indicates that either or both coils are 'open' (infinite resistance), or shorted (zero 
resistance), the Magnetic Flowmeter must be replaced. 

6-3 
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METER SIZE 

inches 

4) Carefully unsolder the four coil wires from-the-termlnal-lugs-on-the-BMf-pc-board~ld~ti~ each 
wire-to-enatil8its proper reconnectlon. 

~~ 

COIL RESISTANCE, M1 to MR 

(nominal, Ohms) 

5) Set the Ohmmeter to its highest range (R x 10,000) and measure from wire lead M1 or M R  to 
the meter body (case ground). The resistance reading should be infinite. If this measurement is 
less than 100 K ohms, the meter is defective and must be replaced. 

When all measurements appear normal. the coil wires can be reconnected and the meter can be 
returned to service. As applicable, re-instaii the integrally mounted Signal Converter and/or 
replace meter houslng cover. 

TABLE 6-1. PRIMARY COIL RESISTANCE 

mm 

3 

4 

6 

10 

15 

25 

40 

50 

a0 

100 

1/10 

5/32 

1 14 

318 

1 /2 

1 

1-112 

2 
3 

4 

18 

i a  
18 

18 

18 

41 

60 

16 

19 

21 

6.3.2 Electrode Check 
The electrode check is essentially a resistance measurement that can be made to establish that a 
short (or high resistance leakage path) does not exist between one, or both, electrodes and the 
meter body. 

Before proceeding, verify that system power has been de-energized. To perform this test, 

been thoroughly dried, proceed as follows: 
d the m e w  wiped dry. When the meter liner has . . .  . 

1) If integral Signal Converter supplied, begin with step a), below. I f  remote Signal Con- 
verter supplied, begin with step b). 

a) Remove meter housing cover from electronics compartment. Loosen the four 
mounting screws that secure the integral Signal Converter to the meter base. Dis- 
connect plugs P1 and P3; set the Converter aside. Proceed to step 2. 

6-4 
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b) Remove fleld wiring connected to electrode leads '1' and '2.. Proceed to step 2). 
Electrode wlring Is shown in Figure 5-1 and 5-2, as applicable. 

2) Place Ohmmeter on highest available range (for example, R x 10,000). 

3) Connect the Ohmmeter 'minus" lead to the meter ground stud and the 'plus" lead to 
electrode line 1. This reading should be infinite. If any resistance can be measured, the 
meter is defective and must be replaced. 

4) Check the other electrode by connecting the Ohmmeter 'plus' lead to line 2. This read- 
ing must also be infinite. If any resistance can be measured, the meter is defective and - 
must be replaced. 

5) If measurement of both electrodes indicate an infinite resistance reading, the meter may 
then be returned to on-stream operation after wiring has been restored. Re-install the in- 
tegrally mounted Signal Converter, if appllcable, and replace housing cover. 

IMPORTANT NOTE 

If the Signal Converter has been removed from the housing, use 
care when reconnecting the Converter interface cable to ensure that 
plug P1 is in proper alignment with the pins of receptacle J1. (J1 is 
located on the base board in either the primary or the remote Con- 
verter housing, as the case may be.) If these connectors do not 
mate correctly, the Signal Converter will be inoperable and could be 
damaged when power is applied. 

QUO215 
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6;-3;3-Pr l m a r y-CMF-Boar d e- 
Ref: Schematic Diagram of CMF Board, Flgure 5-3. 

The Primary Board is located in the base of the electronics housing as shown in Figure 6-1. This 
pc board includes the constant meter factor/size network (CMFE). The CMF/S network is utilized 
to standardize the particular flowmeter; i.e., provide a meter CAL FACTOR that will be the same for 
all meters of the same size. 

The CMF/S network Is factory set by precise calibratlon prior to shipment. Further, this calibration 
procedure (used to establish the exact setting for the particular CMF/S network) also compensates 
for variatlons resulting from manufacturing tolerances. Hence, the value of CMF/S network o n  each 

. prlmaiy board is unique and may be applicable only for the particular flowmeter for which it was 
supplied. 

Replacement of the Primary CMF Board in the fleld is not recommended. Should board replace- 
ment become necessary, the following steps must be followed: 

1. De-energize the Signal Converter power source (this will remove power from the primary). I f  
applicable, remove the integral Signal Converter as discussed in 6.3.2. 

2. Before removing the CMF Board, it will be necessary to unsoider the 8 leads from the RFI 
capacitors (see Figure 5-1). plus the 3 leads from the meter electrodes, and the four wires from the 
magnet coils. Use care to identify all leads to ensure proper reconnection. Also, disconnect the two 
(lugged) ground wires. 

3. When primary connections to.the CMF Board have been disconnected, remove the 3 ?# 4-40 
Board mounting screws. The CMF Board can now be removed from the meter base. 

The foilowing procedure is requlred to maintain the accuracy of the meter Cal Factor. 

4. Potentiometer R14 and resistor R15 must be carefully removed from the old circuit assembly 
(note the orientation of potentiometer R14). If they are in usable condition, place them into the new 
assembly (observe R14 orientation). If they cannot be used, then measure and record the resis- 
tance of the following components to an accuracy of 0.1%: 

R15, R14 pin 1-2, R14 pin 3-2 (‘2. is the wiper) 

Calculate the following: 

K = ( R 1 5  + R14 pin 1-2) / (R15 + R14 pin 1-2 + R14 pin 3-2) 

5. Remove R14 and R15 from the replacement assembly. Measure R 1 5  and adjust R14 to obtain 
the same ‘K‘ as calculated in step 4. Place R14 and R 1 5  beck into ihe circuit board, noting the 
proper orientation of R14. 

6. Note which posltlons of shunt S1 were opened in the old CMF Board. Open the identical shunt 
positlons of Sl In the replacement board. 

68 000216; 
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7 .  Replace the CMF Board in the meter base and restore intraconnectlon wiring. As applicable, ln- 
stall the Adapter board (for remote mounted Signal Converter) or replace integral Converter as- 
sembly. The jumpers on the CMF board; e.g.. 'A2 to ZR" and "B1 to G3" (see Figure 5-3) must be 
configured accordingly. 

IMPORTANT NOTE 

If the Signal Converter has been removed from the housing, use 
care when reconnecting the Converter interface cable to ensure that 
plug P1 Is In proper alignment wlth the pins of receptacle J1. (J1 is 
located on the base board in either the primary or the remote Con- 
verter housing, as the case may be.) If these connectors do not 
mate correctly, the Signal Converter will be Inoperable and could be 
damaged when power is applied. 

8. A zero flow, full pipe condition in the primary must now be established and the system powered. 
An oscilloscope must be connected to TP5 (TP1 com.) of a CD-1 Converter or TP103 (TP101 
corn.) of the XM Converter. CD-1 Converters must be set to a 1 Wsec range and placed into F 4 f -  
test (elevated). R 3  of the CMF assembly must be adJusted for a peak to peak waveform value of 
less than 2 volts (CD-1) or'0.2 volts (XM). For integrally mounted Converters, it will be necessary 
to place an insulator under the Converter and set it on the lip of the meter housing to permit access 
for adjustment of the CMF Board. 

9. After R3 has been adjusted, R2 is to be set so that the Converter output is zero. For CD-1 Con- 
verters, the Converter must be elevated on a 1 Wsec span and R 2  then set to obtain 74.396 output 
(+/- 0.2%). For microprocessor-based Converters, the Converter must be placed in the bidirectional 
mode, low flow cutoff set to zero, and R2 set so that indication on the rate display toggles b8tWeen 
forward and reverse. 

10. Following completion of steps 4 through 9, the system may now be returned to normal opera- 
tion. 
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DETAIL A 

28 - 

NOTE 6-e 8A3.4 - 7-9 
WHEN FILTER CAPACITOR (KEY!O) S-@ *&I !S REPLACED, L X T I T E  (KEY 4 ) 1 0  
4UST 3E X E D  70 MAINTAIN A 
WATER-TIGHT HOUSING. 

. f REF 

3 - 50mm ( I/lO"- 2" 1 SIZES I 75 - 100 mm (3'' 8 4" ) SIZES 
( R e f  GI - 2937- 3 e)  

GI-3157-1 
BODY:  UPPER SEALS AND BOLTS 

FIGURE 6-1. EXPLODED VIEW, BASIC FLOWMETER PARTS 
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7.0 PARTS LIST . k  '2'418 
BASIC METER PARTS 
(Ref.: FIGURE 6-1) 

KEY 

1 
2 

- 

3 
4 
5 
6 
7 

a 
9 

1 OA 

1 OB 

1 1  
12 
13 
14 
1 SA 
158 
16 
17 

19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
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DESCRIPTION SIZE. m 

M E T E R  BODY: SEE NOTE 1 
O-RING: Converter Base Seal 3 - 25 

40 - 50 
80 
100 

BOLT, Self Sealing 
LOCTITE, Type 271 
SCREW, Flat Hd: 1/4-20 x 1/2" 
UASHER, Csk: M6 
SCREW, Flat Hd: #8-32 x 1 / 4 *  3 - 25 

#lo-32  x 5/16" 40 - 50 
LOCKWASHEk, Csk, Ext. Tooth #8 3 - 25 

#lo b 0  - 50 
BASE, Converter 3 - 25 

bo - 50 
100 
a0 

FILTER CAPACITOR ASSY (RFI), 
100 pF, 120 V ac 

FILTER CAPACITOR ASSY (RFU), 

GROUND STRAP 
SCREU, Pan Hd: #6-32 x 1 / 4 "  
LOCKWASHER, Ext. Tooth: #6 
SEAL RING, Cover 
PRIMARY BOARD, Converter Base (CMF) (See NOTE 5 )  
ADAPTOR BOARD (for remote Converter) 
SCREW, Pan Hd: # 4 - 4 0  x 1/4" 
LOCKWASHER, Ext. Tooth: 14 
CABLE ASSEMBLY: CDl Converter* 
SIGNAL CONVERTER ASSY: SEE NOTE 2 
SCREW, Pan Hd: #6-32 x 2-1/4" 
LOCKYASHER, Int Tooth: #6 
COVER, Converter Base: w/o Uindow 

with Uindou 
SCREW, Pan Hd: 1110-32 x 3/4" 
LOCKWASHER, Ext Tooth: #lo 
O-RING, Screw Retainer 
COVER, Customer Connection Box 
PC BOARD, Customer Connection Box 
SEAL RING, Customer Connection Box 
O-RING, Connection Box to Converter Base 
LOCKWASHER, Ext Tooth: 1 / 4 "  
SCREW, Hex SOC Hd: 1/4-20 x 7/8" 
CUSTOMER CONNECTION BOX: 
PIPE PLUG: 1/2" NPT SEE NOTE 3 
FITTING, Pipe SEE NOTE 3 
GROMMET SEE NOTE 3 
FITTING, Pipe SEE MOTE 3 
GASKET, Full Face, 1/16": See T A B L E  7-2 
SCALER BOARD: (Option)'. 

1000 pF, 500 V dc , 

10 HZ max range 
10 k H r  max range 

PART NUMBER 

'N/A 
1 0 1 A92 7U 0 1 
10 1A937UO 1 
lOlA922UOl 
101A927UOl 
091B022UOl 
145A016U02 
032B008TlO 
85G027KU05 
OO2KOO4TlO 
002L005T10 
085M008Vll 
085MO1 OV11 
6108249U03 
6100249U04 
6108249U05 
610B249U06 

C16OC102UO1 

160C055U01 
355A422U01 
006HOO4T10 
035H006Vll 
102E077U52 
6868623UOl 
68606301101 
006F004TlO 
085H004Vll 
68686311101 

O O ~ H Z ~ ~ T I O  
085FO06V11 
37903561101 

D612A083U01 
006L012TlO 
085D010T10 
333CS96UOl 

C379D371 UO1 
C6868624UOl 
ClO2GOO2UO2 
101A001U08 
085H416110 . 
0388014710 

C3230416UO2 
112A352U22 
364 D 29 7UO 1 
368D145R90 
364025 7UO 1 

6868518U02 
6868518U03 

NOTES: 
1.Heter body (Key 1 )  is a welded assembly and is not a 

repairable item. FBP maintains a repair/exchange 
program so that the entire meter or the Signal 
Converter alone, can be replaced with a minimum o f  
down time; contact your local FPP field office for 
details. To order specify either a new o r  
repair/exchange Meter o r  Signal Converter, as 
required. All correspondence should reference the 
complete instrument model number and serial number. 

'.The same Signal Converter is used for integral o r  
remote mounting. Refer to the Instruction Bulletin 
supplied for the Signal Converter node1 specified 
for the applicable replacement part number. F8P 
maintains a repair/exchange prograa for this 
assembly; simply add *REn to the part number given in 
the IB. For example: 50CD9001 - PN 698B076U6SRE. 

3.Pipe plug (Key 33) and conduit seal (Key,s 3 4 ,  35 & 
36) are not used uhen Signal Converter is integrally 
mounted. Parts are supplied uith signal table, uhen 
specified. 

4.Mounting hardware and gaskets (supplied by FBP) are 
selected according to meter site. 

5, The Primary CMF Board is not interchangeable, see 
procedure 6.3.3 in MAINTENANCE section. I t  is 
suggested that the user return the Magnetic Flowmeter 
to the factory for repair and calibration, or consult 
an FBP service representative for assistance. 

Included with replscement Converter. 
* * U s e d  with CD1 Converter only. See I B  50CD9001 

00023.9 '-' 
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7:O-PARTS-CIST-(G%tinued) 0- 
TABLE 7-1. ANSI CLASS 129150 GROUNDING RINGS 

*Add suffix to basic part number to compiete part number; e.g, "80OD508U02" for 
1 set ( 2 ) .  25 m ( l n l ,  316 sst grounding r i n g s .  

TABLE 7-.2. GASKETS (2 Required) 

Klinger S i 1  C - 4 4 0 1  - - - -  + Part Number 333J089U- 
T e f l o n  - - - _ - - - _ - - - - _ - - -  + Part Number 333J092U- 

FLANGE RATING 

+ Add suffix from Table to complete part number; e.g., 333J089U01 for 
ANSI Class 150 Klinger S i 1  gasket. 
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DOCUMENTATION QUESTIONNAIR~ 

Your answers t o  the questions below and other comnents ass is t  us i n  
publishing better documentation. If  an answer requires explanation 
please use space provided. Al l  comnents and suggestions become the 
property of F ischer & Porter Co. 

1. 

2 .  

3. 

Ti t le  of Document? 1s 10D1475F:  / p  . P u ~ .  \ '0 .  7 4 3 3 2  

Does this document meet your needs? 

Easily understandable? 

S u f f  i c i  ent 1 y i 1 1 ustr a t  ed? 

OTHER COMMENTS 
( P  1 ease i ncl ude page and /o r  f i gure number. ) 

, 

Name 

Address 
No postage necessary ' 

if mailed i n  U.S.A. 

FOAM NO 26s-304 

If F&P employee, please include 
department number. 000223 
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READ FIRST 

WARNING 
All Flowmeters and/or Signal Converters being 

returned to Fischer & Porter for repair must be free of 
any hazardous materials (acids, alkalis, solvents, etc.). 

A Material Safety Data Sheet (MSDS) for u r o c e s s  
liquids must accompany returned equipment. Contact 
F&P for authorization prior to returning equipment. 

NEMA 4X, Corrosion Resistant Finish 
This product is painted with a high performance epoxy paint. The 

corrosion protection provided by this finish is only effective if the  finish 
is unbroken. It is the users’ responsibility to ‘touch-up” any damage 
that has occurred to the finish during shipping or  installation of the 

product. Special attention must be given to: meter flange bolting, pipe 
mounting of electronics, conduit entries and covers that are removed to 

facilitate installation or repair. For continued corrosion protection 
throughout the product life, it is the users’ responsibility to maintain the 

product finish. Incidental scratches and other finish damage must be 
repaired and promptly re-painted with approved touch-up paint Provide 

the model number and size of your product to the nearest Fischer & 
Porter representative to obtain the correct touch-up paint. 
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This revision fo instruction Bulletin 50XM10006 replaces PN 242736. 

The Sections listed below have been added or revised in this manual. 

Section 1 .O introduction: 

1.2 Model Number Breakdown was revised. 

Section 2.0 Installation: 

Figures 2-1 through 2-3 were revised. 

Figures 2-4 through 2-6 were added. 

Section 3.0 Operation: 

Sub-section 3.3 was revised to agree with Firmware version D6996103UOl D. io. 

Section 4.0 Functional Description: 

Sub-section 4.2.7.2. added Item 4. 

Section 5.0 Calibration was added. 

Section 6.0 Data Link Communications was added. 

Section 7.0 Maintenance: ' 

Selected part numbers were revised in Sections 7.4.1 and 7.4.2 

Additional fuses were added to Sub-Section 7.4.3. 

Sub-section 7.4.4 was added 

Figures 7-2 through 7-9 were added. 
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1 .O INTRODUCTION 

1 .I General Descrbtion 

The F&P 50XM1 OOOB Microprocessor-based Signal Converter is of modular construction and uses 
the latest state-of-the-art electronic design (a mix of standard IC and surface mount technology). 
This design concept provides a compact. reliable, instrument intended for use with MAG-X@ type 
flowmeters. The 50XMlOOOB features firmware which has been.developed especially for flow 
metering applications. This permits the respective flowmeter/signal converter combination to be 
easily customized for the particular process operating parameters. 

The signal converter can be mounted as an integral part of the flowmeter or in a remote NEMA 4X 
rated enclosure. A remotely mounted signal converter (with the housing cover removed) is shown 
in Figure 1-1. 

I NOTE 1 
Flowmeters manufactured to earlier design levels require an inter- 

nal circuit board change to make them compatible with the integrally 
mounted 50XM Converter. Consult FBP for details. 

As signal converter operations are microprocessor-based, the converter has the capability to com- 
municate via data link with other intelligent instruments such as F8P Series 53SU1000 SUPER- 
VISOR, 53SU5000 SUPERVISOR-PC, or host computer. The signal converter will support either 
MICRO-DCP Binary or ASCII protocol, permitting up to 32 instruments to be addressed via the 
data link. In addition, when specified at time-of-purchase, communications can be provided over 
the 4-20 mA current output using H A R F  protocol. 

The signal converter can be configured manually by use of the three pushbutton switches adjacent 
to the LCD readout (See Figure 1-1) or remotely by means of the data link. During configuration, 
the converter remains on-line and data is updated continually. Zero is F8P set and no field zero ad- 
justments are required. 

Major features of the signal converter include: 
, 

1) All operating parameters are configurable, e.g., totalization units, flow rate range, calibra- 
tion factor, etc. Parameter values can be changed via pushbuttons on the converter or via 
serial interface. 
2) Microprocessor-based with digital signal processing. 
3) Communication via terminal, computer 3r similar smart inslrllment using 3.S 485, RS 
23242 or current loop. Compatible with F&P MICRO-DCI instruments, permitting integration 
into process control or monitoring systems. 
4) Direct reading data display without operator calculations. Displays forward and/or 
reverse flow. 
5) Automatic self-monitoring with error diagnostics. 
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a- 

- 
FIGURE 1-1.50XMlOOOB SIGNAL CONVERTER 
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i 2. Modei Number Breakdown 

Refer to  t he  d a t a  s h e e t  or instrument tag on the  signal converter for the model number of the  sig- 
I nal converter. T h e  details of a model number are defined as follows: 

- 
QsaumDa 
M8croprocesror M - 
Fixed Data - 
125 Hr (50 H r )  

Pulsed dc 

1 

1 
2 
3 
4 
6 
8 

6.25 H7 (50 H r )  

7.5 Hr (60 k) 
15 HZ (60 Hr) 
DC 1 2 5  k (50 k power tn nantty) 
DC 15 Hz (60 Hz power tn "amy) 

l-uflkd 

afwadmd X 

Cerbficabon 
NO- 
FM Approved - Pnmpry flamneier and romoto 
Sgnal Converror: Ncmmcendro for CI I. 
Ow.2. Gp A 8. C and D; Elearodes lnrnnsdly Safe 
forCl 1. Owl. Gp A, 8. C u d 0  
OrnQor Harardour Locamr~s. NEMA 4 X  
Inlegal Sgnal Conveiter endosure eddmonally appmved 
Dust-lgncbon pmof CI II. Div 1. Gp E.F and G. Surtable fa CI 111. DIV. 
Aardental Suhergenoe. 30 fi  H S N 8  h (9 m 

A 
K 

h) 

T 

8 

D 

field Mount Wim Window. NEMA 4X. 
PG13.5 F&gs 
Fieid Mount with Window, NEMA 4X. 
1R hch NPT Fittings 

1 
2 

wimout 
Active Scaled Pula Forward and Reverse' 
Relay Contact Scaled Forward and Reverse 
Opt0 Coupler Scaled Pulse Forward and Reverse' 

0 
1 
2 
3 

4 kHz m a .  puke width configurable horn . a 2  ms to 2000 rns 
-Alafm ourput not availabb 

M 
Continuous Measurement 
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a- l S 2 - M 5 d G l - N ~ b ~ B  reakdown (continued) 

I 
Empty Pipe Detectof" A 
Without Empty Pipe Detector 8 
Empty Pipe Detector and External Totaliier Res&'" - E 
Extemal Totalizer Reser-' F 
HART Protocol. Empty Pipe Detectof.. G 
HART Protocol H 
HART Protocol. Extemai Totaliier Reset. Empty Pipe Detectof'" *** J 
HART h t o d .  Extewl Totaliier Resect"" K 

*- Not available w i h  FIowmeter 1001477N. Flowmetars t1R inch. 

.... zero return not available: not available with Flowmeter lOD1477N 
-vrty d y  and ultrasonic cleaning. 

A 
- 
240 V ac. 50M Hz ++ 
200/220 v ac. 5o/w Hz *+ B 
120 V ac. 50KO Hz C 
1w/110 vac. sww Hr D 

.. - .  . -- 
++ certification must be 'A' - 
English 2 

Qutasma 
0-20 mA 1 

. 4-20 mA 2 a 

1-4 
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1.3. Specifications 

Power Requirements 

Power Input (as 
specified) 

Power Consumption 

Performance Characteristics 

Flowmeter Model 
Number 

Meter Size, Cal Fac- 
tor and Flow Range 

Minimum Liquid 
Conductivity 

Bidirectional Flow 

Accuracy 

Response Time 

Damping 

Analog Output Current 

Pulse Outpbts 

Scaled Pulse' 

Unscaled Pulse 

1 1  0/120 V ac  k 1 O%, 50/60 Hz (standard), or 24 V 
dc & 25% (1 10 V ac, 50/60 Hz and 2201240 V ac, 
50/60 Hz available, contact F&P) 

c 30 VA 

refer to the data sheet or instrument tag on the  
body of the. flowmeter 

see t h e  flowmeter instruction bulletin 

5 bS/cm 

rate indication and totalization in both forward and 
reverse flow direction. (Flow direction for analog 
output is indicated by contact closure.) 

0.5% of rate from 2% to lad% of meter Cal Factor; 
0.01% of Cal Factor from 0% to 2% of Cal Factor 

.5 second, minimum 

configurable, 1 to 100 seconds 

4-20 mA into 0 to 750 ohm load (configurable to 
0-20, 2-10, 0-5, 0-10, 0-10-20 or 4-12-20 mA) 

24 V dc, 150 ohm min load,.04 kHz max, pulse 
width configurable from 0.032 m s  to 2000 ms 

5 V dc P L ) ,  0-10 kHz max unscaled frequency. 
pulse width configurable from 0.032 m s  to 2000 m s  
(15 feet (5 m) maximum cable length) 

Scaled pulse output is also available with optically coupled output option when data link 
output option specified. 
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Contact 0 ut p ut s a 
Alarm Contact denotes faiture condition, with high or low analog 

output. Energy through contacts must not 
exceed 3 VA, 28 V or 250 mA. 

Flow Direction contact transfers when flow direction changes. 
Energy through contacts must not exceed 3 VA, 
28 V or 250 mA. 

Contact Inputs (optional) 

Zero Return or 
Totalizer Reset 

as specified by Model Number, remote contact 
closure needed to initiate action, as follows: Total . 
Reset (forward and reverse), momentary closure. 
Zero return, maintained closure when pump or 
valve stops flow through meter 

Communications 

Data Link I/O 

HART Interface 

Empty Pipe Detection 

Physical Characteristics 

Ambient Temperature 
Range (converter only) 

Relative Humidrty 

Vibration Limit 

Enclosure Classifica- 
tion 

Housing 

Cable Entrance 

binary or ASCII communications -- via RS 23242. 
110 to 9600 Baud. 50 feet (15 m) limit, 1 instrument 
serial communication -- via RS 485, 110 to 28.8 
kBaud, 4000 feet (1200 m) limit. up to 32 instru- 
ments in parallel 

1200 bits/s (transmitting/receiving) using frequency 
shift keying (FSK) as defined by Bell 202 standard, 
5000 feet (1 525 m) limit 

automatically drives the analog and digital output 
signals to zero when the meter electrodes become 
uncovered (not available with 1 OD1477 Flowmeters, 
or if c 20 pS conductivity or sizes 4/2 inch) 

14' F to 1 3 1 O F  (-10' C to +So C) 

10% to 90% non-condensing 

c .75 g continuous (1 0 io 150 Hz) 
c 1.5 g intermittent (10 to 150 Hz) 

NEMA 4X, IEC 529 IP65 (weather-tight and dust- 
tight) 

3-piece aluminum housing with gasketed covers, 
panel or wall-mounting (refer to Figure 2-1) 

five 1/2 inch NPT conduit or PG13.5 cable fittings 
in base 
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2 .O IN STA LLATlO N 

2.1 Inspection 

The F8P 50XM1000 Signal Converter is shipped in a heavy-duty protective container that is spe- 
cially designed to provide adequate protection of the equipment during transit. The packaging is 
certified for air shipment by the Container Testing Laboratory. An itemized list of all items included 
in the shipment is attached to the shipping container. 

The signal converter can be supplied as an integrally .mounted assembly of the flowmeter, or in a 
separate wall or panel mounted enclosure. When the 50XM Converter is integrally mounted with 
the flowmeter, outline and mounting dimensions are provided in the instruction bulletin supplied 
with the flowmeter. Outline dimensions and clearance requirements for the remotely mounted sig- 
nal converter are provided in Figure 2-1. 

The equipment should be inspected immediately upon arrival for indications of damage that may 
have occurred during shipment. In most cases a careful visual inspection is all that is required to 
establish apparent damage. 

All damage claims should be reported to the shipping agent involved before installing the equip- 
ment. In the event damage is such that faulty operation is likely to result, this damage should be 
brought to the attention of the FBP Service Department before installation. Always reference the 
complete instrument serial number and model number in all correspondence concerning the equip- 
ment supplied. 

Following inspection of the shipment contents, it is suggested that all items be carefully replaced in 
the shipping container for storage and/or transit to the installation site. The use of normal care in 
the handling and installation of this equipment will contribute substantially toward satisfactory per- 
formance. 

. .  . *  

OOQ242 2-1 
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0- 
2.2 Location and Mounting 

When the signal converter is integrally mounted, refer to the installation section of the instruction 
bulletin supplied with the flowmeter for location and mounting requirements. 

The installation site for the remotely mounted signal converter should be clean, well lighted and 
adequately ventilated. The remote mounted enclosure is designed to meet NEMA 4X standards 
and is suitable for indoor or outdoor installation in an environment that is within the temperature, 
humidity and vibration limits as given in Sub-section 1.3. Mounting dimensions for the wall or panel 
mounted enclosure are provided in Figure 2-1. Mounting hardware is to be supplied by the user. 

Also, consideration should be given to access requirements for repair and maintenance of the 
equipment . 

The installation site must be provided with a power source that is compatible with the signal con- 
verter power requirements. Refer to the converter data tag for power requirements. 

2-2 
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a- 
2.3 Electrical Interconnections 
2.3.1 Integrally Mounted Signal Converter 
Signal and power intercunnection wiring enters the customer connection box on the flowmeter 
housing via two 1/2 inch NPT conduit fittings. Any unused opening(s) must be sealed by installing 
a 1/2 inch pipe plug(s) in the unused opening(s). All wiring is to be enclosed within metal conduit, 
supplied by the user. Interconnection wiring is terminated to an 8 point terminal block located 
within the customer connection box. Terminal assignment will vary according to the options 
specified, as defined by the instrument mode4 number. Interconnections for the integrally mounted 
5OXM Converter are identified in Figures 2-2 through 2-4. If the integrally mounted converter is 
used for bidirectional flow, flow direction will not be indicated for the analog output. The display will 
show flow direction for both totalization and flowrate. Additional options are available with the 
remote version. 

2.3.2 Remotely Mounted Signal Converter 
The Signal converter customer connection box is supplied with five openings for 1/2 inch NPT con- 
duit fittings or PG13.5 cable fittings as specified at time of purchase. Any unused opening(s) must 
be sealed by installing an applicable plug(s) in the unused opening(s). This is required to maintain 
the NEMA 4X rating of the enclosure. All interconnection wiring in North America is to be enclosed 
within metal conduit supplied by user. 

The signal converter signal and power interconnection cables are to be terminated to the 25 point 
terminal block located in the remote customer connection box. Certain terminal assignments vary 
in accordance with the model number as defined in the terminal assignment table in Figures 2-5 
and 2-6. Note that the terminals labeled V1 through V4 are used for the active pulse output as well 
as the data link. Consequently, only one of these can be selected as an option. If a pulse output is 
required as well as the data link, the output pulse must be optocoupled, and is available on ter- 
minals 55 and 56 (V5 and V6). When this combination is selected, the alarm contact on terminals 
V5 and V6 (39 and 40) is not available. 

Unless otherwise specified, thirty feet of signal and ground cable is supplied by FBP for connecting 
the flowmeter process signal (1 and 2), reference signal (16 and 3-shield) and magnet coil drive 
(M1 and M9shield) to the remotely mounted signal converter. The flowmeter housing ground ter- 
minal is connected to the signal converter housing ground terminal, which is connected to an exter- 
nal earth ground. (Refer to the flowmeter grounding procedure given in the instruction bulletin 
provided for the flowmeter.) 

I CAUTION 1 
For Model 10D1477 Flowmeters, the signal cable leads 1 and 2 

have driven shields which must be connected as follows: 
line 1 shield to V+, 
line 2 shield to V- 

000245 
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INSTRUCTION BULLETIN 50XM1000B SIGNAL CONVERTER 

'ROTECT I VE 
3ROUND 

S I GNAL 
C A B L E  . 

a 
OUTPUT S I G N A L  GROUND: J- 
ONLY ONE GROUNO MAY e E  USED. 

l/Z" NPT 
P!PE PLUG 
NOTE 3 

i F  D E S I R E D ,  I N  A CONTROL LOOP. 

MAGNETIC FLOWMETEE FRIMARY 

MODEL IODX3100 

NG STRAP 

NOTE 5 
TYP 1 CAL I 

REF: 10-50-1802 R E V  2 

FIGURE 2-5. INTERCONNECTION WIRING FOR REMOTELY MOUNTED 
SIGNAL CONVERTER MODEL 100x31 11 

(Refer to the following page for applicable text.) 
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TERMINAL ASSIGNMENT TABLE 

a) POWER SUPPLY - l2OI240 V. MI60 HZ. SNGLE PHASE 
OR 24 V ec. (AS Sf'EClFlED ON N A M E  PLATE) 
NOTE: 240 V W R Y  MT Fy APPROVEO. 

5 )  MAY FUNCTION AS EITHER ZERO RETURN OR TOTALIZER RESET. 
AS SPECIFED BY MODEL n W E R .  

t) FIELD CONTACTS4 USEO AS ZERO RETURN FELO CONTACTS TO 
CLOSE WHEN METER SUPPLY PUMP OR VAlVE STOPS FLOW THRU METER. 
WHEN USEO FOR TOTALIZER RESET, CCNTACTS TO MOMENTARILY 
CLOSE TO NTIATE.  TERMINALS 22 d C3 REMAIN W E N  IF NOT USEO. 

d) OU?PUT SlGNAL = 4-20 m A  
CURRENT OUTPUT Rt = t750 O M S  

e )  0 TO 10 K Hz. ACTWE TTL. 5m (l5 FT) MAX CABLE LENGTH 

I] SCALE0 PtllSE GUTPUT. ACTIVE. 24Vdc LOA0 ,150 OMS 
TERMINAL 9 6 11. FORWARD FLOW 
TERMINAL 9 d 11R. REVERSE FLOW 

g) DATA LINK RS 4E5 

h) DATA LINK RS 232C 
11 REVERSE FLOW INDlCATlON - VIA RELAY CONTACT 

!) XRWARD FLOW NIICATION ----SAUt AS ABOVE 

k )  ALARM CONTACT * 
LJ OPT0 COPLED SCALED PULSE FORWARO - tlOmA. t28Vdc. 

NOTES: 
I. * NOICATES .SUfflEO BY CISTOMER. 
2. ALL WRING TO BE ENCLOSED IN METAL CONOUll 

SUPPLIED BY CUSTWR 
3. UNUSD ~rrnMClU4.S MUST BE PLUCGED TO 

4.  ALL CCNOUlT CON#CTX)NS ARE V2' NPT 

5. METER GROUNO B W N G  STRAPS ARE USED TO PREVENT 

MAINTAM NEMA 4 RATiNG 

STitAY ELECTRICAL C U W N T S  FROM P A W G  
TMOUGH THE METEEOCIOUQ. SEE INSTRUCTION 
SULLETIN FOR DETAILS. 

5. FOR WGH Z M P E R A T W  APPLICATKJNS (ABOVE 250°F) 
ENTRE EXTERIOR OF METER BODY W T  BE MSULATED 
(EXtLiiGING ELECTROMCS BOX MOUNTED ON EXTENSON NECK]. 

REF: 10-50-1802 REV2 

APPROVED 
THIS IS NONRlCENClVE EOUlPMENT WHICH 6 SUITABLE FOR PlSTALLAllON I CLASS L 
MVlSlON 2. GRWP A. 8. C d 0. HAZARDOUS (CLASSIFIE3) LOCATIONS. 

A WARNING 
DO NOT OISCONMCT wmc. FEEMOVE OR REPLACE COMPONENTS 
OR ASSEMBLES WME cmm ARE ALIVE. UNLESS AREA 6 
KNOWN T O  BE NUNHAZAWXWS. 

MY(-HAZAROOIJS LOCATION WRNG SHALL COMPLY WlTH A N S I N P A  70. NATIONAL 
ELECTRCAL COOE. AND LOCAL CWE EOUREMENTS. 

CLASS DVISlOn 2 EOWMENT AND MRWG SHALL BE S T A L L E D  p1 ACCOAOANCE 
WITH ANSUNFPA 70, ARTIRE 501 

THS EOUIPYNT HAS -NONUKENDIVE CRCUT FEU wImffi* CONNECTIONS H 
ACCORDANCE WlTH W G A  512.12, FOR USE IN CLASS I AND I!. 
HAZAaOOUS (CLASSFED) LOCATIONS. ALLOWING ORGWARY LOCATION WIRING 
FR AN9INFPA 79, ARTICLES M1-4(b) EXCEPTION. 

DEFIHITIONS: 

EOUlPIlENT SUPPLYING EN€RGY T O  HDMNCENDVE aRCUlT(S]. 
Voc = M A W  OUTPUT VOLTAGE 
Isc = MAXUUM OUTPUT CURRENT 
Ca = YAXNUM ALLOWABLE CAPACITANCE 
La = WXIMUH ALLOWABLE N N T A N C E  

EOWNT RECEMNG EERGY FROW NLMNCEKIIYE aRcui(s). 
Vmax = M A W  WUT VOLTAGE 
lmax = YAxAtlAl NTPUT CURRENT 

Ci M A X W M  INTERNAL CAPACITANCE 
LI = U A W  NTiRNAL 1MKK;iANCE 

NTEACONNECTING F R O  WIFiNG 

CcaMe = TOTAL CABLE CAPAOTANCE 
Lcable = TOTAL CABLE WWCiAncE 

NOnlNCENDlM CIRCUIT Flu W G  PARAMETERS. 

NOTE NOmC€IB)NE ClRcLllT FELD W R f f i  PARAMETERS ONLY APPLY TO 
CRCUT T E W A L S  IOENTFIED BY A DGLBLE ASTERISK (=+I. 

H C O M A C T  TERMINALS: V m x  = 32.0 Vdc lmax = 110 mA 

G = O  L a  = 0 

ECUPMENT S W P L n N G  THESE CONTACTS SHALL 3E FACTORY W T U A L  RiSEUlCH 
APPROVED. .MI DESIGNATED AS 'NS' i A S S O C I A T i l  INTRINSiCALLY SAFE 
APPARATUS), OR 'ANI' (ASSDCIA!ED NONINCENOIVE EOL'IPMENT), AND SHALL 
HAVE. 

'lot < Vmax. 1st < :mx.  :a > k c k .  AND La > isacre 

WHEN CABLE PARAMETERS ARE bHXM)WN. THE FOLLOlslG VALES MAY BE USED: 

CAPACITANCE (Cable): 60 dlfl (200 pFln) 
MC€TANCE (Lcabk): 020 uHIfl  ( 0 . W m )  

IT 8 THE USERS RESPONSIBILITY TO MRFY THE S U l T A B k n Y  OF ALL EQUlPMENT 

rn WIAWG FOR USE IN A axis i MV~S~DN 2, HAZARDOUS (CLASSIFIED) LOCATION 

FIGURE 2-5. INTERCONNECTION WIRING FOR REMOTELY MOUNTED 
SIGNAL CONVERTER MODEL 10DX3111 
(Refer to the previous page for applicable diagram.) 
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INSTRUCTION BULLETIN SOXMlOOOB SIGNAL CONVERTER 

e- #TERMINAL ASSIGNMENT 
DETERMINED-BY-MODEL 
NUMBER 

I e 

OUTPUT SI GNAL GRCWD : 
ONLY ONE GROW0 MAY 4E SED. 
IF OESIREO.IN A CWTROL LOOP. 

' 
1 

1 GRN/YEL 7 

l * l l l - ,  
, L  ' v 

0 

SHIELDS EN0 11s d t s 1  r NO CONWCTICN 

MAGNETIC FLOWMETER PRIUARY I b m  

'ROTECT I VE 
iROW0 

-I 

, 

ULTRASONIC JUNCTION eox 
MOOEL 1001465P ONLY 
(OPTIONAL- SEE NOTE 61 

-eoNOING WIRE 
I TIP I CAL I 
SEE NOTE 5 

REF: ID-50-1810 R E V  2 

FIGURE 2-6. INTERCONNECTION WIRING FOR REMOTELY MOUNTED 
SIGNAL CONVERTER MODELS lOD1465,1OD1475,1OD1476 AND 

1 OD1 477 (Refer to the following page for applicable text.) 

0049251 
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TERMNAL ASSIGNMENT TABLE 

a ]  POWER SWPLY - 1201240 V. 50/M HZ. SINGLE PHASE 
OR 2 4  v &[AS SPEQFED ON NAME PLATE] 

NOR 240 V SlPPLY MT N APPROW. 

3) MAY .FUNCTION AS EITHER ZERO RETURN OR TOTALIZER EST. 
AS SPECFED BY MOOEL HUNBER. 

c) FIELO CONTACTS-* USE0 AS ZERO RETURN FlELO CONTACTS TO 
CLOSE WHEN METER SUPPLY PUMP OA VALVE STOPS F L O W  ikRJ METER. 
WHEN USED FOR TOTAllZER RESET. CONTACTS TO NCUEIITAR1Y 
CLOSE TO IMTIATE. TERMINALS 22 6 63 REMAIN OPEN f NIT USED. 

d) OUTPUT S N A L  = 4-20 mA 
CURRENT CUTPUT RL = t7M OHMS 

el 0 T O  10 I( Hz, ACTIVE TTL.5m (15 FT]  MAX CABLE LENGTH 

I) SCALED PULSE OUTPUT. ACTIVE. 24Vdc LOAD >150 OW 
TERLWlAL 9 6 11. FORWARD FLOW 
TERMINAL 9 6 iw. REVERSE FLOW 

g) DATA LRU RS 485 

hJ DATA LW RS 232C 
i) REVERSE FLOW LNOICATION - M A  RELAY CONTACT 

!) KORWAAD FLOW WiCATION ----SAME AS aOVE 
k] ALAiiM CONTACT 

I! OPT0 COUPLED SCALE0 PULSE F J R W W  - clOmA. t28Va( .  

NOTES: 
1. * MDICATES SUPRED BY CUSTOMER 
2. ALL WlRlNG TO BE ENUOSEO R METAL CONDUIT 

3. UNUSED CONNECTIONS MUST BE PLUGGEO TO 
SUPPLED 3Y CUSTOMER 

YAINTAN *MA 4 RATING 

4. ALL CONOW c u m c T i m s  ARE UT PI. 

5. METER QWW 3OhDlNG STRAPS AAE G E O  TO PREVENT 
STRAY ELECTRCAL CURRENTS FROM PASSING 
THROUGii THE METERED LIOLUJ. SEE iNSTRKTlON 
SULLETW FOR DETPBS. 

REFift i 0  LE. SHICZOOO. 
5. WE9 ULTRASONIC CLEAMNG 6 SEOFBD. 

REF: 10-50-1810 REV 2 

INSTMIATHWI REOUREMEMS 

@ '  
APPROVED 

THIS IS N O ~ E W I V E  EOIJIPHENT WCH IS SLPTABLE FOR DISTALLATION m CLASS I 
OlVrslON 2. GXOUP A. 3. C d 0. HAZARCOUS (CLASSFED) LOCATDNS 

A WARNING 
DO NOT DISCONNECT WPunG. REMOVE OR RERACE COMPOMNTS 
OR ASSEMELES WE CIRCUlTS ARE ALIVE. MESS A R A  6 
KNOWN TO BE NONHAZAROOUS. 

N f f l - H A Z A W  LOCATION WWNG SHALL COISPLY WITH ANSIlUFPA 70. NATIONAL 
ELECTRCAL CODE. AN0 LOCAL CCM ROIWEENTS. 

CLASS 1. MVlStON '2 EOUIPlmNT nW WIAM SHALL'BE NSTALLEO IN ACCOROANCE 
WlTH AMIINFPA 70. ARTICLE 501 

THS EOUlPMlNT HAS M I M N C E K M  C R U T  FELO WWINC CONNECTIONS R1 

HAZAROOUS (CLASS[FIEO) LOCATIOHS. ALLOWlNG ORWARY LOCATlON WmDlG 
ACCORDANCE WITH ANSVISA sa.e FOR USE m us I AND it 

PER ANSVNFPA 70, ARTICLCS 501-4(b] iXCEPl%N 

OBIMTIOHS: 

EQUIPMENT SUPPLYM ENfRGY TO NOWXCENaVE DRCtnl(S). 
Vac = MAXULW OOTPUT VOLTAGE 

Ca = M A W  ALLOWABLE CWsACITWE 
La = U A W  ALLOWABCE WUCTANCE 

LSC MIPXMN DUTPUT W N T  

EOWMENT RECEMNG ERRGY FRW W W f W M  MIRIIT(S). 
V m a i  = MAXU)( NPUT V R T W  
mx = MAWU INTPUT mRENl 
0 = M A X l Y P l  NTEIP(AL CAPAOTANCE 
LI = Y A X W  NTERNAl W)UCT,WE 

NTERCONNCTPIG FELO WRPIG. 
Ccaak  = TOTM CAaCE CAPAOTAUG 
L c a n k  = TOTAL CABLE a(DvCTmcE 

NOfUNCENDIVE CRCUlT FIELO WRmC PARAMETERS: 

NOTE: nowrc~m cmmi FIELO wmiffi PARAMETERS OWLY APPLY TO 
CIACUlT TEWALS IRNTIFED BY A OOLtELE ASTERlSX (H). 

++ CONTACT TERMINALS: Vmax = 32.0 Vdc hx = 110 m A  

G = O  La = O  
ECWPMEElT SVPRYING TESE CCNTACTS SHALL EE FACTORY MUTUAL RESEARCH 
AFPROVEO. AND DESIGNATED A S  'AIS' ( A S S W A T i D  PITSINSICALLY SAFE 
APPARATUS), OR 'AM'  [ASSOCIATE9 NONBIIXNDIVE EOL?MENTi, AM) SHALL 
H A M :  

V o t  < Vmax. 1st C mal. Ci > Qz:e. AVO ?a > icahre 

WEEN CABLE PARAMETERS AJS VMNOWN. 1% FOlLO'Wi V A L E S  MAY BE USED: 

CAPAOTANCE ( C c a w e l 6 C  f / l i (230 f l m )  
NUUCTANCE (Lcak): 020 dill! (O.S&Wa] 

IT IS THE USERS RSPONSlELlTY TO YERlFY THE SUTABlLlTY OF ALL EOLBPMENT 
A19) WlRMG FOR USE IN A CLASS I. OIV6lON 2. HAZARDOUS (CLASSFED) LOCATION 

FIGURE 2-6. INTERCONNECTION WIRING FOR REMOTELY MOUNTED 
SIGNAL CONVERTER MODELS 10D1465,1OD1475,10D1476 AND 

1 OD1 477 (Refer to the previous page for applicable diagram.) 

000252 2-1 1 



INSTRUCTION BULLETIN 50XM1000B SIGNAL CONVERTER 
- 

3.0 OPERATION 

3.1 Start-UD 

3.1 .I Calibration Data 
The flowmeter and its associated Model SOXM Signal Converter function as a complete flow meter- 
ing system and therefore the respective fl0WmeterkOnVerter combination must be installed and 
operated as a dedicated unit. Each fiow metering system is precisely calibrated at the factory in ac- 
cordance with customer specified flow parameten. The data recorded at calibration is listed on the 
tags attached to the signal converter. Typical data and calibration tags are shown in Figures 3-1 
and 3-2. 

SD-99-1905 

FIGURE 3-1. N P l C A L  DATA TAG, REMOTELY MOUNTED CONVERTER 

ON Span Fwd 56.60 % Span Rev 5 6.6 2 Yo 

I @ l o o %  101.0 Yo Is20% 20.0 % 

SIG CONVERTER 
. PC ASSY 

SI - 6857 

FIGURE 3-2. TYPICAL 50XM CALIBRATION TAG 

Typically, the flowmeter and its converter will have either the same or sequential serial numben. 
For example, if the signal converter is integrally mounted with the meter, then both the meter and 
the converter would be assigned the same serial number such as 93W012443. However, if the con- 
verter is remote mounted, then the meter would be assigned 93W012443 and the converter 
93W012444, with the designated serial numbers referenced on the converter data tag as shown in 
Figure 3-1. 

0043253 3-1 
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Because the flow metering system is precalibrated, it is generally ready for on-line service as 
received. To place the flow metering system in operation, proceed as outlined in Sub-section 3.1.2. 

In the event that the specified system flow parameters or engineering units are to be changed, the 
signal converter must be reconfigured to agree with the revised flow values. The'procedure is out- 
lined in Sub-section 3.2. 

Should it be necessary to replace the signal converter assembly, the operator should record the 
operating parameters because these values must be entered in the replacement converter. The red 
placement converter will also be factory calibrated, eliminating field calibration requirements. Simp- 
ly enter the noted operating parameters and the system can be returned to service. 

3.1.2 Flow Measurement 
To place the flow metering system on-line, proceed'as follows: 

1) Verify that the signal converter has been properly mounted and that system interconnec- 
tion wiring has been completed correctly, as discussed in the Section 2.0. It will be neces- 
sary to remove the instrument housing covers temporarily to permit access for inspection of 
system wiring and to verify normal operation. Improper wiring may result in blown fuses 
and/or converter damage. 

2) Check that the external power source connected to the signal converter is compatible 
with the power requirements of the signal converter. The converter power requirements are 
stated on the name tag affixed to the converter housing. 

3) Apply power to the signal converter. Because the flowmeter is driven by the signal con- 
verter, the meter will be energized also. 

4) Using the Step, Data and C/CE keys on the front of the signal converter, verify that sys- 
tem operating parameters have been correctly entered. (Use of the keys is described in 
Sub-section 3.2.) This data can be verified with the signal converter operating in the 
monitor mode. Refer to the flow parameter values given on the FBP manufacturing 
specification sheet (identified by serial number). 

5) Initiate a minimal flow through the process pipeline for several minutes to purge 
entrapped air from the piping system. Flow rate indication should be displayed on the sig- 
nal converter readout concurrent with flow start-up. (Accurate measurement cannot be ex- 
pected until all air has been purged from the process pipeline. If desired, after the pipeline 
has been purged of air, the flow totalizer can be reset to zero as described in Sub-section 
3.18.) 

6) When system operation appears normal, stop flow measurement and replace all housing 
covers. Log the flow total displayed on the LCD readout or reset flow totalizers. Process 
measurement will commence with the initiation of flow through the meter. 

O O Q 2 5 4  
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RATE- 
TOTAL- 

3.2 Confiauration Procedure 

>F 45.74 Y. 
>F 3456.KX) gal 

The unit has been pre-configured at the factory per the specifications given at the time the order 
was placed. However, parameters can be changed using the procedure described in this section. 
Note that the firmware version described is D.10, other versions may show slightly different dis- 
plays and options. 

I CAUTION i 
Do not power the unit with the terminals M 1  and M3 connected 
without also connecting terminals 3 and 16. Fuse failure and 

possible-converter damage will result. 

Replacement fuses must be the same as the original type supplied 
with the converter (Le., 5x20 mm T type), LITTELFUSE type 218. 

Other type fuses may blow as power is applied. 

Additional configuration information and a typical Test Wiring 
Diagram are provided in Section 5.0. 

All data base interrogations and changes are addressed through three pushbuttons. They are iden- 
tified as 'Data', 'Step', and 'C/CE' (refer to Figure 3-3). To gain access to the data base, it is 
necessary to leave the normal 'monitoring mode' and enter the 'configuration mode'. This is ac- 
complished simply by pressing the pushbutton on the right which is identified as the 'C/CE' push- 
button. The various parameters of the data base can then be viewed by moving up or down . 
through the menu by pressing one of the two buttons to the left of 'C/CE' identified as 'Data' and 
'Step'. Data is accessed and changes entered by pressing the 'Data' and 'Step' pushbuttons 
simuttaneously. This simultaneous action consthtes the 'Enter function. If no entries or changes 
are made within 20 seconds the unit will automatically revert to the m?nWulg mode. 
When the 'C/CE' button is pressed while the unit is in the monitoring mode, the flowrate and 
totalization in the display will be replaced by a data base parameter. The name of the parameter 
will appear on the lop line, 'and the changeable value on the bottom line. 

. .  

\ ::::::>: ..... .... E ..... ..... .... nC,- ..... 
..... .... 

SI-6869 
W 

FIGURE 3-3.50XM DISPLAY AND PUSHBUlTONS 

. .  
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Program protection is a feature that allows the unit to be placed in the Configuration Mode so that 
all the parameters in the data base can be evaluated but cannot be changed. This protection is 
automatically enabled each time power is applied to the converter. The following message will ap- 
pear in the display the first time the C/CE button is pressed after power has been applied. 

To remove the PROGRAM PROTECTION simply press the Enter buttons, and the message in the 
display will be changed to the following. 

Prog. protection ' 1  off 

It is now possible to step through the data base and make changes to it. It should be noted that if 
Prog. Protection is 'on' and an attempt is made to change a parameter listed in the menu, the dis- 
play will indicate: 

ERROR 
PROG. PROTECTION 

There are two ways to make changes to the data base. One is by entering numeric values, and the 
other is by making a selection from the menu. Numbers are entered by pressing the 'Data' and 
'Step' buttons. The 'Data' button is used to select numbers 0 through 9, decimal point, minus sign, 
or a blank space. The 'Step' button is used to move to the next digit. 

Access to the data base must be gained by pressing the 'Data' and 'Step' buttons simultaneously. 
When the 'Enter' buttons 'Data' and 'Step' are pressed. a cursor is added to the right of the data 
on the bottom line of the display if selection is to be made from the menu. 

Meter size k[ 
It is now possible to 'step' through the menu by pressing the 'Data' or 'Step' button to go forward 
or backward to find the correct item in the menu. Once it is found, press the 'Enter' buttons again, 
and the item will be entered into memory. . 
When the parameter to be changed is a numerical Value, the top line will again list the parameter 
name, and the bottom line will show the cursor on the left and the units on the right as shown. 

Range >F 
0 gpm 

The number '0' over the cursor will now increase by one each time the 'Data' button is pressed. If 
it is pressed when the number 'nine' (9) is over the Cursor a decimal point (.) will appear. If it is 
pressed again a minus sign.(-) will appear, and if it is pressed one more time a space will appear 
( ). The number can only be increased. If the desired number is passed it is not possible to back 
up. It is necessary to continue the cycle of advancing the number until the desired value appears 
again. When the desired number appears above the cursor, simply press the 'Step' button once 
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and ihe cu~soi wiii move one space io the righi. A zero wiii again appear over the cursor, and the 
next desired digit can be selected. If an error is made in the selection of a number it can be cor- 
rected by pressing the WCE'  button. The entry will be cleared, and a new entry can be made. 
(This functions the same as a hand held calculator.) 

When the desired value is reached, press the entry buttons and the value will be entered into 
memory. It will then be evaluated by the computer, and if it is not compatible with other selected 
parameters it will be rejected. An ERROR message will appear in plain language to announce why 
the entry is not acceptable. 

3-5 
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3.3 Changing Parameters a- 
The following section is devoted to the configuration procedure for each changeable parameter. 
Some items are not accessible even though they appear in the menu. They are 'locked out' and 
are indicated by a series of asterisks on the second line of the display. These locked parameters 
will be pointed out in the following discussion. Each parameter will be discussed briefly to promote 
an understanding of that functio6 as well as the procedure for its configuration. The following 
parameters are presented in the order in which they appear in the menus. 

3.3.1 Language 
Messages and data can be shown in the display in nine different languages. Changing languages 
affects only the text that appears in the display. It does not affect any of the engineering units. The 
languages are selected by pressing the Data or Step key to step through the menu and. enter the 
desired language. Languages available are: English, Danish, Dutch, Finnish, French, German, 
Italian, Spanish and Swedish. 

~ ~~ ~ ~~ 

Language 
English 

3.3.2 Meter Size 
All calibration factors for meters 1/10 through 14 inches are identical by size for Flowmeter Models 
1 OD1465P, 1 OD1475P, 1 OD1 476P, 1 OD1 477P and 1 ODX3000A. The suffix letters denote design 
levels for which these models have constant calibration factors per size. For those meters, the 
meter size function may be used. For meters built to earlier design levels, the meter size function 
will be locked out, and a message will be displayed as shown below. When meter size is locked 
out, the cal factor or meter capacity stamped on the meter nameplate 
Factor parameter. 

**tttt.* 

must be entered in the Cal 

Typically, if the Meter size function is available the display will show the following for a size 10 inch 
flowmeter. A listing of available meter sizes is given in Table 3-3. 

Meter size 
250 mm 10 in. 

Pressing the ENTER keys will cause the cursor to appear on the lower line to the right of the size. 
Press either the Data or Step key to step through the menu oi sizes. When the desired size is 
reached, press the Enter keys again. The size will be entered into memory. At this point, the com- 
puter will enter the calibration factor for the selected size as it is recorded in the EPROM. This 
value will also be entered under the forward and reverse ranges. 

000258 
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3.3.3 Cal Factor/Meter Capacity 
In order for the converter to produce t h e  proper flow rate output(s), calibration information from t h e  
associated flowmeter must be known. This information has been determined at t h e  factory and is 
entered in the converter non-volatile memory as Tal-Factor ' .  Depending o n  t h e  flowmeter model 
number and  size, the  Cal-Factor is determined as the amount of flow necessary  to produce a con-  
verter velocity signal of either 10 m e t e d s e c o n d  or 33.33 feevsecond. In most  cases, t h e  flow- 
meter  is factory calibrated so that the flow rate which produces this velocity is a fixed value 
("constant meter factor per size") as a function of meter  size. This permits the  converter to be set 
u p  by the user  by simply entering the size of t h e  flowmeter. The appropriate maximum velocity is 
factory set to 10 meterskecond for t h e  model 1 ODX3000 Series  Flowmeters a n d  33.33 f e e t h e c o n d  
for all other models (e.g., 10D1400 Ser ies ) .  In the  case of the 10DX3000 Flowmeters, . the term 
'Meter Capacity' is used  to mean Tal-Factor ' .  

The converter is configured to  permit entry of a programmable calibration factor. When t h e  calibra- 
tion factor s tamped o n  the flowmeter t a g  is different than the  fixed value shown in t h e  flowmeter in- 
struction bulletin, t h e  value on the flowmeter tag must be entered in the Tal -Fac tor '  parameter.  

T h e  capacity of t h e  meter is expressed  in units such as gprn, I/rn, or rngd a n d  is called t h e  calibra- 
tion factor. S o m e  meters  may have a meter  factor recorded instead of the  calibration factor. T h e s e  
c a n  be converted to calibration factors in gpm (at 33.33 W s )  by using the following equation: 

Cal Factor = (Meter Factor)2 X 81.6 

T h e  calibration factor is the  base upon which t h e  computer establishes maximum a n d  minimum 
limits for range set t ings a n d  outputs. A typical calibration factor for a size two-inch flowmeter might 
be 268.4 gpm. It will a p p e a r  in the display as shown below. 

If t h e  units (gpm) a r e  not t he  required units s t e p  through the menus to 'Submenu Units' a n d  en ter  
the correct value under  'Range Unit" (refer to Sub-sect ion 3.3.12). To enter  a calibration factor, 
p r e s s  the Enter keys. The  number 268.400 will disappear  and will be replaced by the cursor.  T h e  
unit 'gprn' will remain. Enter the cal factor value, as it appears  on the flowmeter nameplate ,  and  

. p r e s s  t h e  Enter keys. The new calibration factor will be entered into memory. This value will also 
be entered into t h e  forward a n d  reverse range  settings. T h e  Pulse factor (to be d iscussed  later) will 
be  s e t  to  o n e  pulse per  engineering unit. 

3.3.4 Range 
There  is a table of flow units in the EPROM from which the range units c a n  be selected (see Sub-  
Section 3.3.12). A listing of units available with firmware D.10 is given in Table 3-1. Each unit is 
normally available in seconds ,  minutes, or hours. For example, Us, Umin, or Uh. US gallbns are 
available in minutes, hours, or in million gallons per  day. (Units a r e  added or deleted periodically 
as firmware is updated.) 

R a n g e  I QPm - 

. .. , . .  

000259 
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To select  the  range unit from this menu, first enter  the configuration mode by pressing the  C/CE e- 
button. N e x t ,  u s e  the Data or Step  keys to move through t h e  data  base  until 'Submenu - Unit' ap- 
p e a r s  on the  display (refer to 3.3.12), and then press  t h e  Enter keys. Use the Data or S tep  keys  
again to g o  through the Submenu-Unit until 'Range Unit' appears ,  press  ENTER. Use the 'Step' 
key to toggle through t h e  menu until t h e  desired range unit appea r s  on the bottom line of the  dis- 
play. Press the ENTER keys again and the  selected unit is placed in memory. No further action is 
required. Af te r  about 20 seconds ,  the display will be automatically returned to the monitoring 
mode. Pressing the  C/CE button will return the  display to the  monitoring mode immediately. 

Entering the  cal factor automatically se t s  both t h e  forward a n d  reverse ranges equal to that value. 
Note that this is the  flow value a t  33.33 ft/s (higher than what  normal flows are  in practical applica- 
tions). Consequently, the  range must be se t  to the  actual maximum flowrate for the application. 
T h e  value for  the  reverse direction will be the same as the  value for the forward direction. If t h e  
unit is se t  for unidirectional flow the  reverse flow will be locked out with asterisks as discussed prek 
viously in Meter Size. 

For the  cal factor setting of 268.4 gpm, the  display appea r s  as follows: 

T h e  actual range c a n  now be set in the s a m e  manner as t h e  cat factor. Any value can be  s e t  be- 
tween 2% and 100% of the  cal factor. If a higher o r  lower setting is attempted an error message  
will appear  in-the display, and  the new value will be rejected. For example, 4 gprn is below 2% of 
268.4 gpm. If a n  attempt is made  to enter 4 gpm as the range  setting the following message  will ap- 
pea r  in the  display. 

I Error - 11 1 c 0.02 Range DN 

Range  DN is the  Cal factor.  The Cal Factor times 0.02 is 2% of the value that can be entered. The 
m e s s a g e  s a y s  that the value w e  attempted to enter  is below 2% of the Cal Factor, and it will not be 

flow. 
' accepted.  The procedure for entering the range for  the reverse  flow is the same as for the forward 

,There is a n  additional error message  related to range sett ings that applies to both forward and 
reverse ranges.  That message  is FLOW=- 13070, and it a p p e a r s  when the actual process flow ex- 
ceeds the maximum range setting by 130% for any  reason. This could happen because the range 
w a s  s e t  too low for the  actual flow or because a valve failed or was improperly positioned. T h e  mes- 
s a g e  would appear  as shown below. Between 100% and 130%, the output signal will accurately 
reflect the  flow rate. 



7412 

1500 

INSTRUCTION BULLETIN 50XM1000B SIGNAL CONVERTER 

60 

= Not available in the US 
** = Configurable unit 

* 1600 

TABLE 3-3 METER SIZES 

64 

900 36 
1000 ! .  40 

1700 
1800 
2000 
2100 
2200 
2300 
2400 

* 1300 
1400 54 

1 

66 
72 
78 
82 
86 
90 
94 

00026% 
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r 

> F 45.75% 
> F 34864.8 gal 

3.3.5 Pulse Factor e- 
The pulse factor is used to select the number of pulses per engineering unit for totalization pur- 
poses. It functions whether or not the pulse output option is selected and operates equally on the 
internal and the external totalizer. If the unit is set for unidirectional flow the pulse factor in the 
reverse direction will be locked out. As an example, note what happens as the number of pulses 
per gallon is changed. Call up Pulse factor, and the display might look like the figure below. 

Pulse factor I 10.000 /gal 

The internal totalizer display is always direct reading so that at one pulse per gallon the totalizer 
will add one count for each pulse applied to it. We can select a factor of ten pulses per gallon and 
there will be ten pulses arriving at the totalizer for each gallon. Keep in mind that these units can 
be gallons, .barrels, liters or whatever is selected from the units menu. Each pulse now represents 
1/10 of a gallon. The totalizer will still add a count for each arriving pulse, but a decimal will be 
added so that the display reads in gallons and tenths of a gallon. 

~ ~~ 

I NOTE I 
This is a seven digit counter, and as it fills up, the decimal will be 
continually moved to the right until only whole units are displayed. 

Although selecting multiple pulses per engineering unit is practical for low flows. it creates 
readability problems at high flows. The higher flows could cause the totalizer to add counts so 
rapidly that the last digit or two would be unreadable. What is needed to slow down the totalizer is 
for each pulse arriving at the counter to represent more than one gallon. For example, at one pulse 
per ten gallons (select factor 0.1) the totalizer will receive a pulse every ten gallons, and the last 
digit on the right will always be a zero. The count will change every ten gallons (10, 20, 30, etc.). 
For one pulse equal to 100 gallons, (select factor 0.01), the last two digits will be zeroes, and the 
totalizer will change every 100 gallons. 

3.3.5.1 Allowable Pulse Factors 
Pulse factors can be selected for any value between 0.001 to 1000. Which factor to select is 
generally determined by the application requirements. However, there are two restrictions that 
must be considered. 

First, the maximum pulse output frequency at 100% of the converter span is 4 kHz. The internal 
counter operates at this frequency independent of the pulse width selection for the external 
readout device. The following discussion applies to the internal counter as well as to an external 
high frequency counter. The suggested maximum count to these devices is limited to 4,000 pulses 
per second. Consider a rnax flow of 240,000 gpm (4,000 galls). With this flow, the highest pulse 
factor that could be used would be one pulse per gallon. 

4,000 gal/s X 1 pulse/gal = 4,000 pulse/s 

3-1 0 
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However, t h e  converter will normally function properly u p  to  130% of the range setting. This m e a n s  
that for a range setting of 4,000 galls (and 4000 p u l s e s k  at 100%) a proper output signal will be 
generated for flows up to 5,200 gal/s (4.000 X 1.3 = 5,200). The analog value at 130% of the range  
setting will be 24.8 mA dc. Although this condition is acceptable ,  it is not considered good practice. 

Ideally, a pulse  factor should be selected to k e e p  t h e  pulses  to t h e  counter within the  4,OOG per  
second limit. For example,  if w e  apply a pulse factor of 0.1 to t h e  a b o v e  example then each pulse 
will represent 10 gallons, and t h e  pulses  at t h e  counter will be within 4,000 per  second.  

4,000 gal/s X 1.3 X 0.1 pulse/gal = 520 pulses/s 

Second,  electromechanical counters  typically require a pulse width of 30 milliseconds or more a n d  - 
a r e  limited to  about  15 counts (pulses) per second.  They require time between pulses  to complete 
t h e  mechanical operation of moving a wheel to its next count position. I f  there  is not sufficient t ime 
between pulses  to  do this the counter will jam. A high pulse  factor could c rea te  a condition where 
a n  external electromechanical counter would jam while t h e  internal counter would continue to 
operate.  B e c a u s e  t h e  ERROR m e s s a g e  is based upon 4 kHz (operating frequency of internal 
counter),  there  would be no alert to signal this condition. 

A conservative approach would a s s u m e  a 50 millisecond on time and 50 milliseconds between pul- 
ses a t  maximum flow. This gives 100 milliseconds total time for each pulse or ten pulses  p e r  
second.  Consider a flow of 750 gpm or 12.5 galls. 

12.5 gal/s X 1 pulse/gal = 12.5 pulses/s 

T h e  converter c a n  operate  up to 130% of range setting! 

12.5 gaYs X 1.3 X 1 pulse/sec = 16.25 pulses/s 

This  condition would not genera te  a n  ERROR message ,  but it could c a u s e  the  electromechanical 
counter  to jam. It would operate  normally up to the  maximum range setting, and  as the  flow ap- 
proached 130% of the  range setting, t h e  counter  could jam. The internal counter would continue to 
count. 

3.3.5.2 Pulse Factor Summary 
The important thing to remember about pulse  factor selection is that the high frequency output is 
limited to  4,000 counts  per second and the  external electromechanical devices  are limited to about  
15 c o u n t s  per  second.  Also, remember that t h e  internal counter opera tes  independently of the 
pulse  width selection and the  external counter. To select  a pulse factor, convert flowrate to  units 
p e r  second.  Then multiply by 1.3 to  determine flowrate at 130% of range setting. This cannot  ex- 
ceed 5200 per  second for high frequency devices  or  15 counts  per  second for electromechanical 

. counters.  Select  a pulse factor that will keep  the counts  within t h e s e  limits. 

I CAUTION 
The s e q u e n c e  in which t h e  range and pulse  factor are selected are 
important. T h e  range must  be selected first and  then the  pulse fac- 
tor. If the  pulse factor is selected first o r  is not reset  when a range 

c h a n g e  is made,  the  frequency to the  totalizer could exceed  t h e  
limits discussed above.  

ooozs3 
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3.3.6 Pulse Width e- 
If the pulse output option is selected the output pulse width can be adjusted between 0.032 and 
2000 milliseconds. For driving an electromechanical counter, the pulse width should be about 50 
milliseconds. For high speed electronic devices, a pulse width of about 50 microseconds (0.050 mil- 
liseconds) is typical. 

Step through the menu until Pulse width appears in the display. The present pulse width will be dis- 
played. Press the ENTER keys, and the value will be replaced by the cursor which will be at the 
left of the display. All values are in milliseconds. To enter a microsecond pulse width, place a 
decimal point three places to the left of the numerical value. For example, a 50 microsecond pulse 
width would be entered as 0.050 milliseconds, as follows: 

Pulse width I 0.0500ms 

3.3.7 LOW Flow Cut-off 
This feature allows for setting the low flow cut-off point in terms of. percent of the full scale range 
setting. The cut-off causes the input signal to drop to a zero condition (4 mA dc for a 4-20 mA dc 
output) when the flow drops below the set value. This value can be set at 0 to 10% of the full scale 
range setting. Typical values are 1 or 2%. If a value greater than 10 is attempted it will be rejected, 
and an error message will appear as shown below. 

Error - - 16 U I  
3.3.8 Damping 
Damping effectively controls the speed at which the signal converter responds to changes in flow. 
Without damping, it will show a 100% change in flow in about 1 second. By entering various values 
for damping, the full scale response can be slowed to as much as 99 seconds. This is not a linear 
function. Consequently, response will be faster in the first few seconds of the damping interval 
than during the last few seconds. Damping is sometimes used to smooth out pulsating flow signals 
that are caused by pumps and to reduce output oscillations that are created by process generated 
noise. 

10.0000 s 

Damping is a numerical value entry, and it is changed in the same manner as the range and other 
numerical units. Values greater than 99.9999 seconds will prompt an ERROR message. 

3.3.9 Filter 
A digital filter is available in the firmware to provide a steady indication of flow and analog output 
for pulsating flows or noisy signals. With the filter switched on, damping settings can be reduced. 
Response time effected by activating this parameter is minimal. 
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Adjust ? 
yes---> Enter 

c 

- 

Filter 
ordoff 

- ~~ 

Adjust 
Automatic? 

3.3.1 0 Density 
If kg, tons, grams, US tons or pounds is selected for the range or totalizer units a density value can 
be entered. The density can be entered between the values of 0.00001 and 5 g/cm3. This is used 
as a factor against the range setting and the Cal Factor. For example, i f  the range setting is 250 
kg/min a density setting of 2.00000 g/cm3 will change the range setting to 500 kg/min. Therefore, 
the pulse factor must be based on 500 kgimin. 

Density 
1 .OOOOO g/cm3 

Density is a numerical value. It is entered in the same manner as the range setting. If values 
entered are not within the limits listed above an ERROR message will result. 

It is important to make changes to the parameters discussed up to 
this point in the order in which they have been presented. This will 
simplify the task and minimize the margin of error. From this point 

on, the order in which parameters are configured is less 

3.3.1 1 System Zero Adjustment 
This adjustment is required for flowmeters that are converted for use with a 5 0 X M l O O O  Signal Con- 
verter. To make the adjustment, the flowmeter must be set up in a full pipe, no flow condition. Then 
call up the System zero adj. feature which should appear as shown below. 

System zero adj. 
0.0000 Hz 

To access the zero adjustment, press the ENTER keys, and the display will show: 

Press ENTER and the option to adjust manually or automatically will be offered. 

060265 
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Select automatic, and press Enter again. The zero will be adjusted. During the adjustment proce- 
dure, the display will show a count down four times from 255 to 0. At the end of the count down, a 
frequency value will appear. If the value exceeds 500 Hz an ERROR message will appear, and an 
adjustment to the flowmeter or converter may be required. Record the value. If the converter is 
changed, this value can be entered into the new converter manually. It will not be necessary to set 
up a 'full pipe no-flow" condition for this situation. 

If it becomes necessary to replace the converter assembly, the meter zero value must be entered 
in the replacement converter. On some meters, this value is noted on a sticker attached to the in- 
side of the converter junction box (behind the terminal block). To adjust zero manually, select 
Manual operating mode and press Enter. Next, encode the applicable zero value (as given on the 
sticker in the junction box) and press Enter to complete the procedure. 

3-14 
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3.3.12 Submenu - Unit 
Functions associated with selection of rate and totalizer units appear in this submenu. 

Submenu I Unit 

Press enter and the following will appear. 

Range Unit 

Range unit I gPm 

A listing of available units is given in Table 3-1. To select a range unit from Table 3-1, enter the 
configuration mode by pressing the C/CE key. Next, use the Data or Step keys to move through 
the parameters until 'Range unit" appears on the top line of the display and press the ENTER 
keys. Use the Data or Step keys to move through the menu until the required unit appears on the 
bottom line of the display. Press ENTER and the selected unit is entered in memory. 
Selection of this submenu also allows the user to construct and enter any flow unit not available 
from the normal menu selection. This unit may be used for range selection in conjunction with time 
units of seconds, minutes or hours. The default unit is 'kgal' (thousands of US gallons). The 'kgal' 
unit may also be selected for the totalizer, and can be used in preventing frequent totalizer over- 
flow on large size meters. 
Configuration of a flow unit (not in the menu) requires entry of the text of the unit description and a 
conversion factor indicating how many liters the unit contains. 
Pressing C/CE twice will return the display to monitor mode. Press the step key and the following 
will appear. 

Totalizer unit 

A listing of available units is given in Table 3-2:The totalizer units available are the same as those 
for the range units except they do not include units of time. Selecting the totalizer units is the same 
procedure as for selecting range units. Press the step key and the following will appear. 

Flow 

The upper line of the display is used to indicate flowrate in the monitoring mode. It can be ex- 
pressed in % or in direct engineering units. Step through the menu until Flow appears on the upper 
line of the display. Because gpm was selected for range units in the previous example, that is the 
unit that appears here. The only selections available for this parameter are this engineering unit or 
%. Press the ENTER keys, and the cursor will appear to the right of gpm. Now press either the 
Data or the Step button, and the value will change from the engineering units shown to %. Press 
the ENTER keys again, and the change is entered into memory. Press the step key and the follow- 
ing will appear. 
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Unit Factor 

unit factor 1 3785.4 liter 

This parameter is used to enter the  numeric value representing the  number of liters contained in 
the  configured flow unit. Refer to the example given in Unit Name. Press t h e  s tep  key and the fol- 
lowing will appear .  

Unit Name 

Unit name 
kgal /s/min/hr 

This parameter is used to configure the text representative of a unit not listed in the menu. 
For example, to en ter  a unit for US ounces and designate it as ‘oz’. The conversion factor may be 
calculated as: 3.785 liters (1 gallon) are  equal to 128 oz (1 gallon). Press  ENTER and using the 
s tep  and data keys, the letters of the alphabet in lower case and upper case are sequentially dis- 
played. To enter  ‘OZ’ , press ENTER and then use  the data  key to move to ‘0 ‘ .  Then press  the 
s tep  key to move the cursor to the right. Press  the data key until ‘2‘ appears. Press ENTER to com- 
plete the entry. 
Next, p ress  t he  data key and Unit factor will appear. Enter the numeric value 0.02957 (3.785 + 
128). This unit may also use a density other than 1 .OO g/cm3 by selecting ‘with density’ in the fol- 
lowing parameter Program Unit. Press  the s tep key and the following will appear. 

Program Unit 

Prog. unit 
without densitylwith density 

This parameter allows a density to be entered if required. To enter a density select ‘with density’. 
Refer to the density submenu described in Sub-section 3.3.10 to enter a density value. 
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- 
Max alarm 
> 130% 

3.3.13 Submenu - Alarm 
This Submenu provides for indication and  configuration of the  converter’s response  to  various 
types of alarm conditions. Press ENTER and the following will appear.  

3.3.13.1 Maximum Alarm 

0 
1 
2 
3 
4 
5 
7 
8 

Empty Pipe I Empty Flowmeter 
A/D Overload IA/D converter over ranged 
REF Too small Pos or Neq ref voltage too low 
Flow 130% Flow is greater than 130% 
External Switch-off Zero Return activated 
NVRAM Defect Error in NVRAM d a t a  
REFp Too Large Positive reference voltage too large 
REFp Too Large Negative reference voltage too large 

Maximum alarm can  be set between 0 - 130% of range. Values c a n  only be entered in whole num- 
bers. If  t he  flow rate e x c e e d s  t h e  alarm setting, a m e s s a g e  will a p p e a r  o n  t h e  display. A form C 
(normally openhormally closed) alarm contact may be configured a t  terminals 44, 45 a n d  46 of a 
remotely mounted enclosure. The percentage of range required to activate the alarm is entered in 
this parameter. When t h e  flow e x c e e d s  the  entered value, a flashing upward pointing arrow will ap- 
pear  to the right of the flow direction symbol. Press the s tep  key and  t h e  following will appear .  

3.3.13.2 Minimum Alarm 

< 0% 

Minimum alarm can be s e t  between 0 - 130%. Values c a n  only be entered in whole numbers. If t h e  

openhormally closed) alarm contact is available a t  terminals 44, 45 a n d  46 of a remotely mounted 
enclosure. The percentage of range  required to activate the  alarm is entered in this parameter. 
When the flow is less than the entered value, a flashing downward pointing arrow will appear  to t h e  
right of the  flow direction symbol. Press t h e  s tep  key and  the  following will appear .  

3.3.13.3 Error Log 

flow rate falls below the  alarm setting, a m e s s a g e  will a p p e a r  on the  display. A form C (normally 4 

Error log 

The Error Log records t h e  code  number of any  alarm conditions as they occur. For example,  if the 
flow e x c e e d s  130% of the  range setting, the error code is the  number 3. This number would a p p e a r  
in the error register along with t h e  code numbers of any  other alarms that have occurred. Toggling 
t h e  s t e p  key will display t h e  error number and description of the error T h e  code numbers  a r e  
cleared from t h e  error register by pressing the Enter keys. 

000269 
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3.3.13.4 Function V8, V9 a- 
' Function V8, V9 I 

Various alarm functions can activate contacts V8 and V9. For converters that are remotely 
mounted, terminals 45 and 46 represent V8 and V9 and opposite contact conditions occur between 
terminals 44 and 45. If the converter is integrally mounted, terminals E9 and C 9  represent V8 and 
V9. Press ENTER and the following will appear. 

Fm- Signal 

Function V8, V9 I F/R- Signal 

This is a default parameter. Forward flow direction closes contacts 45 and 46. Reverse flow closes 
contacts 44 and 45. Press the step key and the following will appear. 

Maximum Alarm 

Max.alarm 

Selecting this parameter will activate contacts V8 and V9 under a maximum alarm condition. Refer 
to Sub-section 3.3.13.1. Press the step key and the following will appear. 

Minimum Alarm 

Min. alarm 

Selecting this parameter will activate contacts V8 and V9 under a minimum alarm condition. Refer 
to Sub-section 3.3.13.2. Press the step key and the following will appear. 

Max/Min Alarm 

Max/min alarm 

Contacts V8 and V9 will close when flow is above the maximum or below the minimum value. Refer 
to Sub-sections 3.3.13.1 and 3.3.13.2. Press the step key and the following will appear. 

General Alarm 

I I Function V8. V9 
General alarm 

3-1 8 
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Alarm contacts will activate if an error log condition occurs. Refer to Sub-section 3.3.13.3. Press 
the step key and the following will appear. 

Empty Pipe 

Contact closure indicates an empty pipe condition when this option is available. Press the step key 
and the following will appear. 

NoFunction 

No function 

The V8 and V9 contacts are not activated by any condition. 

3.3.14 Submenu-Current Output 
The current output range is selectable. In addition to the 4-20 mA dc which is the normal output, 0- 
20, 0-1 0, 2-1 0, 0-5. 0-1 0-20 and 4-1 2-20 mA are available and selectable from the menu. In addi- 
tion, the current output during an alarm condition can be set to either 0% or 130%. The display for 
these options appears initially as shown below. If 4 - 12 - 20 mA is selected, the 12 - 20 mA span 
indicates foward flow and 12 - 4 indicates reverse flow (12 is a 'live' zero). If 0 - 10 - 20 mA is 
selected the 10 - 20 mA span indicates forward flow and 10 - 0 indicates reverse flow (10 is a 'live' 
zero). 

Submenu 
Current output 

At this point, press the Enter keys, and the current output menu will be accessible. Move back and 
forth between the submenu items of current output and lout at alarm using the Step/Data buttons. 
Select either by pressing the Enter buttons. Again, step through the submenu to select the ap- 
propriate current output or alarm output. 

Current output 
4-20 mA 

Manual exit from any submenu is done in two steps. Pressing the C/CE button from either lout at 
alarm or Current output will step the menu up to Submenu. Press 'Data' or 'Step" to continue in 
the configuring mode or press the C/CE button again to exit from the configuration mode. The unit 
wiil return to the monitoring mode on its own in two steps taking about 20 seconds between each 
step. 

lout at alarm sets the analog output to a low or high value as selected. In case of an operational 
failure, the computer activates an alarm, an error message is sent to the display, and the current 
output goes to the selected value. The selected value can be either 0% or 130% of the range set- 
ting. The lout at alam, menu appears as shown below: 

3-19 
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lout a t  alarm e- 1 1  
3.3.15 Submenu-Data link 
I f  the  Data link option has been  installed it is configured by calling up the data link submenu which 
appea r s  in the display a s  shown below. If t h e  Data Link option has not been installed a 'NOT 
AVAILABLE' m e s s a g e  will appear. 

Submenu 1 Data link 

If t he  Data  link option is available, press  t he  Enter keys, and the  Communications menu will appear  
as shown below. 

Communications 
ASCII 

Press  the  Enter keys again, and  select uDCl Binary, ASCII, Print5 charge or Print6 continuous. 
Refer t o  applicable instruction bulletin for  information on optional document printers 5 and 6. 

P r e s s  a Data o r  S tep  button, and the menu will change  to the Baudrate menu as shown below. 

Baudrate I 2400Bd  

Pres s  the  Enter key, and select one of the  following baud rates: 110, 300, 600, 1200, 2400, 4800, 
9600, 14400,28800.  

P res s  a Data o r  S t e p  button, and the  menu will change  to the instr. address as shown below. 

Instr. address  1 
Each converter included in the  data  link must be identified by a unique numeric address. These a re  
limited to  the  numbers  000 to 031. An attempt to enter  a number higher than 031 will result in an  
ERROR message .  Refer to Section 6.0. 

3.3.16 Submenu-Self Check 
A number of self test routines a re  built into the converter. Some of these are firmware driven 
checks and  s o m e  are performed with a combination of firmware and continuity checks. 

NOTE 
The  converter is not 'on line' during Self Check. This is a 

maintenance procedure, and  da ta  is not updated while the con- 
verter is in this mode. 

3-20 
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Press Enter and the following should appear in the display. 

-Self check 1 
lout 

4 I 
Press Enter again, and lout will disappear and the % sign will appear on the right in the bottom 
line. A percentage of the output can now be entered, and the analog output will go to that value. 
For example, enter 25, and the analog output will go to 8 mA dc. To exit the lout test and any other 
Self Check test, press C/CE. 

I lout 
0% 

Press Data and the NVRAM check should appear as shown below. 

~~~ 

Self check 
NVRAM 

Press Enter and an NVRAM OK or an ERROR message will appear in the display. 

Press Data and the EPROM check should appear as shown below. 

Self check 
EPROM 

Press Enter and an EPROM OK or an ERROR message will appear in the display. 

Press Data and the EEPROM check should appear as shown below. 

Self check I EEPROM 93646 

Press Enter and an EEPROM OK or an ERROR message will appear in the display. 

Press Data, and the following should appear. 

Alarm contact 

This test check  the alarm contact for operation. It can be tested for continuity with the alarm on in 
the same manner as the flow direction contact at terminals V5 and V6 in the remote converter. 

3-21 
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e- Press Enter, and the  display will show 'Alarm contact' on the top line and either 'Off' or 'On' on 
the bottom line. Press the Data key to switch from 'On' to  'Off'. Continuity should be  present when 
the menu reads 'On'. 

Press Data, and the following should appear .  

Self check 
V8, V9 contact 

Place an  ohmmeter across  terminals 44 and 45 in the remote connection box. Continuity should be 
'present on  terminals 44 and 45 for reverse flow and terminals 45 and 46 for forward flow. Press  
Enter, and reverse or forward will appear  in the  display. Press  Data to change from one  to the 
other. 

Press  Data, and the  following should appear .  

Switch S206 

The Switch S206 tes t  is for factory use  only 

Press Data, and the  following should appear. 

Self check -1 Data link 

The Data Link check requires that jumpers be installed in the wiring so that the converter can trans- 
mit and receive its own signal. For the RS 232 link, place the jumper between terminals TD and 
RD. For the  RS 485 link, place a jumper between terminals T- and R- and another between T+ and 
R+. These terminals a r e  located in the converter customer connection box. 

Press  Enter. The  computer will output 1000 characters of ASCII code 31 Hex (-1') and check the 
received characters. In the display, the output data count appears  on the left, and the error data 
count appears  on the  right. After 1000 characters a r e  sent, the computer ends  the  check on the 
received da ta  and continues to transmit the  value 31 Hex until the C/CE button is pressed. 

Press  Data, and the following should appear. 
~~ ~ 

Self check 
Fout 

A self test of the frequency output will tes t  the 0 to 10KHz unscaled output, and the  optional scaled 
pulse output if it is present in the converter. If it is necessary to thoroughly test the scaled output, 
s o m e  anomalies must be considered. 

It is assumed that the  self test will be  performed on the installed system and not when connected 
to  a flow simulator. When the former is the case, the scaled pulse output will be active for that flow 
direction indicated a t  the  time the self test  was  invoked. 

000274 
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~ 

Self check 
Zero return 

Assume a bi-directional system set to a range of 60 gpm and a pulse factor of one per gallon. If the 
indicated flow was reverse 10 gpm when self-test Fout was invoked, then entering 100% will 
produce 1 pulse per second at terminals 9 and 11R and lOKHz at terminals 8D and ground (G3). 
No pulses will be present at 9 and 11. Negative entries are not permitted for a test value. 

In order to have the above situation produce pulses at 9 and 11, it will be necessary to short the 
electrode signal (1 and 2) and use a negative manual system zero to place the converter output 
positive before invoking self-test. Record any previous system zero value so it may be re- 
entered following self-test. 

Press Data, and the following should appear. 

Press Enter, and the display will fill up with the numbers 1 through 0 and the letters A through F to 
show that the display is functional. 

Press Data, and the following should appear. 

This test checks the external contact operated Zero Return feature. Press Enter. The display 
should read 'Zero return off'. Place a jumper across terminals 22 and G3, and the display will 
change to 'Zero return on'. 

Press Data again, and the following should appear. 

Totalizer reset 

This check is only operable when the external totalizer option is present. 
, 

3.3.17 Submenu-Detector Empty Pipe 
This feature is a factory installed option. It is designed to sense that the liquid in the flowmeter has 
dropped below the level of ;he eiectrodes. When this happens, the outputs are iockea at zero flow 
(4 mA dc and 0 Hz typically) or 130% of range setting depending upon which of these values has 
been selected for the 'lout at alarm' condition. This feature cannot be used with model 10D1477 
meters, small size meters, and/or with low conductivity process liquids. 

. 

This function is either ON or OFF. It is activated or deactivated by finding it in the menu and press- 
ing the Enter keys. Next, press a Data or'Step key to change from ON'to OFF or vice versa. Press 
the Enter keys again to enter the selection. 
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In order to use this feature, certain adjustments must be made with the flowmeter installed in the 
pipeline under both full pipe and empty pipe conditions. First, call up the Empty Pipe Menu. 

- .  

Submenu 
Detector e. Pipe 

Press Enter and the display will show either an ERROR message if the option has not been in- 
stalled or the menu as shown below. 

I Detector e. pipe I 
- 

Press the Enter keys and a numerical value will appear in the display. With the pipe full of the 
process liquid, adjust potentiometer R813 on the Empty Pipe Detector Board (refer to Figure 7-7) 
until the value in the display reads 100. 

At this point, drain the liquid from the pipe and note the value in the display when the pipe is 
empty. Calculate the threshold value using the following equation: 

Alignment value = 100 + value 
2 

Press Step until Threshold appears in the display as shown below: 

Threshold 
070 

Press Enter and change the numerical value that appears on the second line of the display to the 
alignment value calculated above. 

3.3.18 Submenu Totalizer 
The totalizer is reset and overflows cleared using this submenu. Totalizer 'Standard' separates the 
totalizer into forward and reverse flow. Totalizer 'differ. total' (differential totalizer) displays the dif- 
ference between forward and reverse flow 

Submenu 
totalizer 

Press ENTER and the following will appear. 

Totalizer I reset 

The Fonvard and Reverse totalizers can be reset to zero individually. Toggle through the menu 
until the Totalize- F reset message appears in the display. Forward or reverse flow will be indi- 

0002763 
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Overflow 

cated by 5 F' and 'C R'. Press the Enter keys. and the appropriate counter will be reset to zero. 
Press the step key and the following will appear. 

When the totalizer reaches its maximum count (9,999,999,) it 'rolls over' and starts to count again 
at zero. When this occurs, the direction indicator (> F or c R) at the left of the register and the units 
(Le., gal) at the right of the register will blink, and an overflow register will record the overflow. The, 
cumulative total can be determined by multiplying the number in the overflow register times 
9,999,999 and adding the value in the totals register. The overflow message is removed by tog- 
gling through the menu using the 'Data' or 'Step" pushbutton. At this time, pressing the Enter keys 
will reset the totalizer, clear.the overflow register, and the blinking will stop. Press the step key and 
the following will appear. 

Totalizer funct 
standard/differ. total 

Press the Enter keys and the cursor will appear to the right of 'standard'. Press Data or Step and 
the indication will toggle between 'standard' and 'differ. total'. 

'Differ. total' subtracts reverse flow from foward flow. Indication shows net direction and value. 
Press the step key and the following will appear. 

Multiplex displ. 
offion 

The totalizer value on the bottom line of the display shows the total for the operating flow direction. 
It can be made to show totals for the opposite direction either manually or automatically if the unit 
has been set up for bidirectional flow. If not then this feature will be locked out. Totals for the op- 
posite flow direction can be displayed m'anually by pressing the Data or Step buttons. The total will 
be momentarily switched to show the totalized flow for the opposite flow direction. After about twen- 
ty seconds, the flow totalizer will revert to show the total for the current flow direc!ion. 

The Multiplex feature automatically switches the totalizer values so that they are alternately dis- 
played for each flow direction. A total for one direction will be displayed for about 20 seconds and 
then the other for about 20 seconds. This will continue for as long as the MULTIPLEX feature is 
turned on. It is an 'ON' - 'OFF' function that is selected by the DatdStep keys and entered with 
the Enter keys. 

000277 
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3.3.1 9 Flow Indication e: 
This feature makes it possible to reverse the forward and reverse flow signals. If the flowmeter is in- 
stalled so that flow through the meter is in the opposite direction to which it is wired and calibrated, 
the flow indication will be reversed. Forward flow will read as reverse flow and vice versa. This can 
be corrected by reversing the wires on terminals 1 and 2 of either the flowmeter or the signal con- 
verter. This change can be made through the firmware by selecting the flow indication feature. 

Press the Enter keys and the cursor will appear to the right of 'standard'. Press the data or step 
key and the indication will toggle between standard and opposite. Select opposite, press Enter and 
the flowrate and totalizer indications will display in the forward direction even though the flowmeter 
has been installed so that the actual flow enters from the reverse direction. The purpose of this 
parameter is to compensate for the incorrect installation of the meter. Note that the flow arrow on 
the meter points in the opposite direction of actual flow. 

3.3.20 Firmware Level 
The firmware level and the converter model number are shown in the display with the model num- 
ber and firmware release date on the top line and the EPROM identification and firmware level on 
the bottom line. Changes to the firmware can only be made by replacing the EPROM. This proce- 
dure has been prepared for use with firmware version 0.10. Other versions may be similar but not 
identical and may have features different from those discussed in this section. 

SOXMlOOO 06/93 

When HART Protocol is required, firmware version D6996104U01 A . l l  is supplied. 

3.3.21 Code Number 
The code number is used to gain access to internal checks and adjustments that are not normally 
performed by operating personnel. These are reserved for factory and maintenance personnel. 
Instructions for these procedures are contained in Section 5.0. The code number display appears 
as shown below. 

Code number 1 
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4.0 FUNCTIONAL DESCRIPTION 

4.1 Basic Functions 

T h e  signal converter is of the pulsed dc  type, Le., it supplies a pulsed constant  current dc signal to 
the  magnet  coils of the flowmeter to establish the  magnetic field. Also it receives the electrode flow 
signal from t h e  flowmeter, a n d  converts it into analog a n d  digital output signals. Zero is factory set .  
a n d  n o  field zero  adjustments are required. 

Two field selectable coil operating frequencies a r e  incorporated in this design. They a r e  7.5 Hz a n d  
15 Hz for 60 Hz power a n d  6.25 a n d  12.5 Hz for  50 Hz power. T h e  s tandard coil drive frequency is 
7.5 Hz. T h e  15 Hz, when used with the digital filter feature ,  is only recommended for applications 
in which t h e  process  genera tes  noise s ignals  that  interfere with t h e  flow signal. 

4.2 Desian Features 

4.2.1 Micro-Processor Controlled 
T h e  converter is micro-processor controlled with nonvolatile memory. All operating parameters a r e  
configurable via three  pushbuttons o n  t h e  converter or  via a n  optional d a t a  link. During configura- 
tion, t h e  converter remains on line, a n d  d a t a  is updated continually. T h e  da ta  base is updated a t  
t h e  time t h e  ENTER buttons a r e  pressed  to en ter  a parameter  change. 

4.2.2 Display 
T h e  liquid crystal display (LCD) is back lit a n d  contains two lines of 16 alphameric (5 X 7 dot 
matrix) characters.  The  display is used to show flow rate on the  top line in either percent of flow or 
in direct engineering units and  totalization in direct engineering units on t h e  bottom line (see Figure 
3-3). In addition, the  display is used to show configuring d a t a  or error m e s s a g e s  in English lan- 
g u a g e  (or t h e  selected language).  Both t h e  rate indicator a n d  t h e  seven  digit totalizer are included 
in every converter as standard.  

4.2.3 Rangeability . 

Any flow rate from 0 to 100% c a n  be measured provided t h e  full scale value is between 33.33 Ws 
(10 m/s) and 0.66 ft/s (0.2 rn/s). 

4.2.4 Bi-Directional Flow 
T h e  converter c a n  be either unidirectional or bidirectional. Selection of t h e  directional mode is 
m a d e  through firmware. T h e  s tandard mode  is unidirectional. This c a n  easily be changed at the  fac- 
tory or in the field. Instructions for this firmware change  a r e  contained in Section 5.0. In the bidirec- 
tional mode,  t h e  converter will automatically display rate a n d  totalization in forward and  reverse 
directions. A pulse output option for each direction is available f o r  retransmission to a n  external 
totalizer. A flow direction contact is included in t h e  converter to  indicate flow direction for the  o n e  
ana log  output. 
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4.2.5 Flow Direction e- 
The flow direction is indicated at the left side of the display as 'F' for forward flow and 'R' for 
reverse flow. Totalization is also shown in this manner. The totalizer can be switched manually 
from forward to reverse or vice versa by pressing the 'Data' or 'Step' key located just below the 
display. The totalizer can also be switched automatically every 20 seconds by selecting MULTI- 
PLEX DISPLAY from the configuring menu. 

A separate external totalizer for each flow direction can be driven by the 24 V dc scaled pulse if the 
scaled pulse option has been selected. 

There is one analog output available. Flow in the reverse direction is indicated by the same analog 
signal as the forward. To make the distinction between forward and reverse flow, contact closures 
are provided in the converter. In a two pen recorder, for example, one pen could be used to record 
flow while the second pen could rest at zero with the contact open and could be elevated to some 
positive value when the contact closes. Therefore, the position of the second pen would indicate 
the direction of flow. If the analog signal goes to a computer or other intelligent instrument the con- 
tact closure condition is easily recognized as an indication of flow direction. Also (alternatively) the 
zero center analog outputs may be selected. 

4.2.6 Output Signals 
4.2.6.1 Analog Output 
A 4-20 mA dc output signal into 0-750 ohms is standard and is always available regardless of 
which output options are selected. 

4.2.6.2 Incremental Pulse 
This is a 5 volt, 0-1 0 kHz unscaled frequency which is normally used during calibration. It can be 
adapted for use as an output in special applications. This output is also provided regardless of out- 
put options. 

4.2.6.3 Optional Outputs 
Either a scaled pulse output or a data link can be selected. 

4.2.6.4 Scaled Pulse 
This is a 24 V dc pulse that operates a load of 150 ohms or more. It can be used to drive an 
electromechanical counter at 0-1 0 Hz with a 50 millisecond pulse width or a high speed electronic 
device at 0-4 kHz with a 50 microsecond pulse width. The pulse width can be adjusted as a part of 
the data base and does not require a hardware change. 

4.2.7 Data Link 
The data link is the hardware and firmware by which the data base may be examined. The data 
base is a collection of elements in the converter memory which may be either altered or examined 
through firmware. In addition, the data base represents the information the instrument is working 
with in the course of its normal computations. A few of the parameters included in the data base 
are calibration factor, range setting, damping value and pulse width. The data link consists of two 
transmitting and two receiving wires which pass serial data at 110 bits per second up to 28,800 bits 
per second (1 10 Baud to 28.8 kBaud). It does not carry the analog output signal from the Con- 
verter. The analog signal is carried over its own wires directly to the receiving device (recorder, 
controller, indicator, computer, etc.) in the normal manner. There are two industry standard , 

hardware arrangements for the data link option. They are RS232C and RS485. 

. .  O(6Q288 
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The RS232C interface is probably the most common serial data link in use today. It permits com- 
munication between two devices normally within 50 feet (15 m) of each other at baud rates up to 
about 9600. Devices are available to convert from RS232C to RS485 to allow connection of more 
than one converter to a single computer and to transmit well beyond 50 feet.The RS485 interface 
is a high speed link used by Flip’s MICRO-DCI instrument line as well as other intelligent instru- 
ments. It permits any transmitter to be shut off or ’tri-stated’ when not in use. For F&P instruments 
such as the SUPERVISORTM, it means that.up to 32 instruments may ’talk‘ over one data link. This 
link can send data at 28.8 kBaud over lines up to 4000 feet (1200 m). Two key pad selectable com- 
munication modes are available. They are MICRO-DCI Binary and ASCII. 

4.2.7.1 ASCII 
In the ASCII mode, a sequence of ASCII characters is sent back and forth. 

4.2.7.2 MICRO-DCI Binary 
This mode is the most powerful communications scheme available. It will be recognized by the fol- 
lowing instruments: 

1) SUPERVISOR and SUPERVISOR-PC (53SU1000 8 53SU5000). 
2) IBM@ PC with F&P firmware (53HC3300) 
3) DCI system using I-COM/X and Supervisor 
4) DCI SYSTEM SIX using C10 MICRO- DCI Datalink Interface 

In the binary mode, information is compressed so that it is sent approximately twice as fast as in 
the ASCII mode. However, this format will not be recognized by ‘dumb‘ terminals. The binary 
mode interface provided by FBP permits the user to write programs which automatically extract or 
change data. In each of the above cases, these programs are written in a different notation, with 
the IBM PC version using BASIC with customized subroutine calls. Detailed instructions on 
programming for the data link are contained in Section 6.0. 

4.2.8 HART Interface 
The optional HART protocol system, when supplied, permits simultaneous 4-20 mA and digital sig- 
nal transmission on the same 2-wire cable. With this protocol, process parameters such as instan- 
taneous flow rate and cumulative total flow, or operating conditions such as alarm values,can be 
monitored or altered by an external ‘smart‘ device, a host computer for example. This interface al- 
lows the SOXM1000 data base to be uploaded into the host computer. Therefore, operating 
parameters which would only be changeable at the converter can be scanned and remotely recon- 
figured. 

When implementing the HART protocol, the control computer is the master and the field transmitter 
the slave. In addition to this primary master a second master (such as the Series 50HC1000 Hand- 
Held Computer) can become active. Data is transmitted at 1200 baud, with the serial information 
being encoded and detected as outlined in the Bell 202 standard. A description of HART protocol is 
provided in Section 6.0. 

HART firmware is not available with all the features and submenus discussed in this instruction bul- 
letin. 

4.2.9 Power 
Refer to the converter data tag for power requirements. 
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5.0 CALIBRATION 

5.1 General Discussion 

I NOTE 1 
T h e  signal converter should never require recalibration, 

un less  a hardware failure has occurred. If t he  non-volatile memory 
d a t a  proves defective, calibration d a t a  must  be reentered. In t h e  

event  of component failure, existing calibration da ta  may no  longer 
be  valid. I 

O n e  notable feature of the  converter is that it c a n  be configured independent of a n y  
particular flowmeter, as long as the flowmeters a r e  of t h e  s a m e  size and u s e  the constant meter 
factorkize design concept.  The  design of the microprocessor-based converter permits configura- 
tion a n d  calibration of t h e  converter prior to its installation. 

Each  converter is configured and precisely calibrated a t  t h e  factory in accordance with customer 
specified flow parameters.  

S i n c e  t h e  flow metering system is precalibrated, it is generally ready for on-line service as 
received. In t h e  event  that the specified system flow parameters  or engineering units a r e  to be 

, changed,  t h e  converter must be reconfigured to  a g r e e  with t h e  revised flow values. 

Signal converter performance c a n  be verified periodically using the procedure described in Section 
5.3. I f  problems are experienced which may be originating with the signal processor,  u s e  t h e  perfor- 
m a n c e  verification procedure first. Recalibration should be d o n e  only when it has been  determined 
that  it is actually required. If calibration is necessary,  it c a n  be done  using the procedure described 
in Section 5.6. 

Performance verification and  calibration of t h e  converter require the  use of the  F&P Model 
D55XC2000 Signal Simulator. The  signal simulator is supplied with a n  interface adaptor  which in- 
c l u d e s  test cables that mate  with receptacles provided o n  t h e  converter assembly. 

Essential  calibration da ta  is recorded and  listed o n  a data tag  that is attached to the  side of the 
transformer in t h e  signal converter assembly. T h e  calibration da ta  provided can  be used to restore 
the  signal converter to a calibrated condition when da ta  held in the  non-volatile memory da ta  has 
b e e n  corrupted. (RAM corruption c a n  result from a lightning strike or severe  electrical disturbance 
n e a r  t he  installation site.) In this event,  all of the  calibration da ta  c a n  be re-entered manually. How- 
ever ,  if t h e  signal converter has malfunctioned and  a defective component must be replaced, the  
calibration d a t a  is n o  longer valid; the  unit must then be recalibrated as described in this section. 

000282 
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a- - 

5.2 Test Equipment Requirements 

5.2.1 Equipment 
Test equipment needed for signal converter calibration includes the following: 

1) F8P Series D55XC2000. Signal Simulator 

2) Electronic TotaliterlFrequency Counter (0-1 0 kHz) 

3) Digital Voltmeter (typically, 0-1 0 V dc) 

4) Electromechanical Counter or Electronic Totalizer (as applicable,for 0-15 Hz' max, 
or 0-4 kHz) 

5) 250 ohm *0.05%, 1/2 W, precision resistor 

'assumed maximum count rate of electromechanical counter 

Typical test wiring is shown in Figure 5-1. Interconnection wiring diagrams for the converter are in- 
cluded in the Section 2.0 and should be used to supplement this discussion. 

Use of an F8P Model 53SU1000 SUPERVISOR, 53SU5000 SUPERVISOR-PC, or similar intel- 
ligent data handling equipment will be needed for interfacing with the R S  232C or RS 485 I/O sig- 
nals, when supplied. Signal wiring is shown on the applicable system interconnecting diagram. 
When communication is implemented via the HART Protocol, applicable interconnection diagrams 
are contained in the technical literature provided for the particular communicator; 
e.g.. the Hand-Held Computer (IB 50HC1000). 

5.2.2 D55XC2000 Signal Simulator 
The D55XC2000 Signal Simulator provides an adjustable process variable flow signal suitable for 
on-site performance and accuracy tests of the converter. 

The signal simulator is supplied with an interface adaptor which includes test cables that mate with 
receptacles provided on the signal converter assembly. 

Typically, when these test cables are connected, power for operation of the converter is supplied 
by the signal simulator. 

Attachment of the test cables from the signal simulator to the signal converter is illustrated in 
Figure 5-1. The verification procedure is described in Section 5.3. 

The simulator signal range can be preset via 3 decade type (0-9) digital switches. These preset 
switches permit precise setting of the simulated flow signal over a range of 0.00 to 9.99 m/s in 0.01 
m/s increments. 

The converter power supply should correspond to simulator power supply. The ac line plug (mains 
plug) should be connected so that the 'Phase' lamp is energized. If supply is dc, observe polarity 
as shown in Figure 5-1. 

000283 I 
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. 
CAUTION 

Applying 120 V ac power to a converter assembly that Is suppiled for 
24 V dc operation will resun In destruction of the signal converter. 

+ 

I SERIES SSICZOOO I M U L A T D R  1 

a 

FIGURE 5-1. TEST WIRING FOR 50XM1000 

. t i  
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e- 
5.3 Performance Verification 

To verify calibration of t h e  converter, connect the simulator as shown in Figure 5-1. 

CAUTION 
When the dynamic test is to be made in the customer’s instrument 
service shop, especially if the total volume processed is needed for 

inventory or billing purposes, the total volume should be logged before 
disrupting electrical interconnections. 

Enter a range value on the  3-digit range selector and read the  output on the converter assembly liq- 
uid crystal display or metering devices connected to t h e  simulator output(s). 

For ... Qmax DN velocity = 33.33 ft/s 

The indicator reading can be calculated a s  follows: 

Yo Indicator Display = - m/S x Range DN x 100 
10.1 59 Range . 

where, m/s = Simulator velocitjl setting 
Range D N  = meter Cal factor (automatically corrected by 

the computer for either 33.33 ft/s or 10.0 d s )  

Alternatively; if t he  converter is set up for max  flow velocity (QmaxDN) = 10 m/s, then the  % In- 
dicator Display calculation would be as follows: 

% Indicator Display = m/s x Ranqe DN x 100 
10.00 Range 

For example, assume the  flowmeter is a 2 .inch size meter with a Cal Factor of 268.372 gpm at 
33.33 ft/s, that the signal simulator is set for 5.00 m/s, and Range is preset for 250 gpm m a ,  then: 

5.00 268.372 
o/o = - 

10.159 2 50 

= 52.8 
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If the current output is preset for 0-20 mA and the load resistor (Rx) is 250 ohm (refer to Figure 5-1 
Test Wiring), then the voltage reading displayed by the DVM should be: 

indicaror %) ( R ~  
100 E= ( lmaxx 

E= (0.020~=~) 52 8 (250) 

E= 2.64 Vdc 

The flow velocity in ft/s at the operating flow rate can be calculated as shown below. 

ft/s = OPER(gpm) x 33.33 
CALFACTOR(gpm) 

Using values given in the above example, 

250 x 33.33 = 31.0 ftfs = 
268.372 

To convert velocity in ft/s to m/s, 

rUS m/s = - 
3.2808 

typically, 

31 .O 
3.2808 

m/s = - = 9.45 

When satisfactory performance has been demonstrated, select the desired current output span 
(0-20, 2-10, 0-10, 0-5, 0-10-20 or 4-12-20 mA) before returning the converter to service. Standard 
output is 4-20 mA. 
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5.4 Menu Sequence 
The following list represents  the  display menu sequence  when running firmware version D.10 and 
using the S t e p  button to move through the menu items. The first message  displayed the  first time 
the  C/CE button is pressed  after the  converter is powered up is 'Prog. Protection ON'. Thereafter, 
pressing the  C/CE button while the converter is in monitoring mode will display the parameter on 
display when configuration o r  calibration mode was  last exited. There is wraparound between the 
last and the  first i tems on the menu. 

The  menu items beginning the  list a re  configuration mode functions. Calibration mode items are  
those i tems o n  the list following 'code number'. These  items a re  preceded with . on the list; 
these  calibration mode  functions a re  inhibited unless 'code' is selected. Submenu lists (preceded 
with a '+') only appea r  if t he  associated upper level is selected. 

Where a n  item has two simple choices, the second selection is shown following a ' /P .  

Prog. protection 
off //on 

Language 
English 

Meter size (available only for fixed range per size) 
25 nun 1 in 

Cal-fact 1 0 m / s  //33ft/s 
5 3 . 6 7 4 4  g-?m 

h l s e  faczor 
1.00000 / gal 

Pulse. width . 
30.000 ms 

Damping 
6.0000 s 

Filter 
on/ / o f f  

Density 
1.00000 g / c d  
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System zero adj. 
0.0000 Hz 

Submenu 
unit 

+ Range unit 

+ Totalizer unit 

+ Flow 

+ Unit factor 
3 7 8 5 . 4 0  Liter 

+ Unit name 
kgal /min 

+ Prog unit 

gpm 

gal 

m m  

with/without density 

Submenu 
alarm 

+ 
+ 
+ 
+ 

Max alarm 
Min alarm . 

E r r o r  log 
Function V8, V9 

max. alarm 
min. alarm 
max/min alarm 
general alarm 
empty pipe 
no function 

F/R-  s ignal 
Submenu 
Current output 

+ Current output 

+ Iout at alarm 
0 3 //I30 3 

. 4 - 2 o m A  

Submenu 
Data link 

+ Communication 

- I n s t r .  address 

+ Baudrate 

uDCI binary //ASCII 

000 

1200 bd 

OOQ288 

5-7 
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e- Submenu 
S e l f  check 

+ S e l f  check 
Iout 

+ S e l f  check 
NVRAM 2 2 c 1 2  

+ S e l f  check 
EPROM 27C512 

+ S e l f  check 
EEPROM 93C46 

+ S e l f  check 
Alarm contact  

+ S e l f  check 
V8, V9 contact  

+ S e l f  check 
Switch S 2 0 6  

+ S e l f  check 
Data l i n k  

+ S e l f  check 
Fout 

+ S e l f  check 
Display  

+ S e l f  check 
Zero return 

+ S e l f  check 
T o t a l i z e r  r e s e t  

Submenu 
Detector e . p i p e  

+ Detector e . p i p e  
on / / o f f  

+ Threshold 
070 

+ Adjust 
Detector e . p i p e  

a 
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Submenu 
Totalizer 

+ Totalizer >F 
reset 

+ Overflow >F 
000 

+ Totalizer <R 
reset 

+ Overflow cR 
000 

+ Totalizer function 
standard//differ. total 

+ Multiplex displ 
off //on 

Flow indication 
standard//opposite 

DSOXMlOOO 06/93 
D699B103U01 D.10 
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Code number e- -.. 
# # # #  , 

Operating mode 
standard//fast 

* Option 
no//detector e. pipe 

* QmaxDN velocity 
10 m / s  / / 3 3 . 3 3  €t/s 

Span adjust >F 

Span adjust <R 
56 .599  % 

-56.599 % 

Zero adjust 
0 %  

Adjust  Iout 100% 
100 

Adjust Iout 20% 
20 

Qmax 7 = . 0 2  Qmax DN 
on/ /off 

Range DN 
fixed //programmable 

Calibration 
0% 

* Flow direction 
forward/reverse //fo,rward 

, 
* zxcitation 

7-1/2 Yz 

Instmment rio. 
L1 

**  RESET * *  

* output data 

X2ad Only. Not fi-rmware seieccable. 

* Initialization 

00029% 
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5.5 Engineering Units 

Available flow units are listed below. Entries for volumetric units followed by a gr may u s e  any of 
the  units of time following the mP. Entries preceded with a .A* permit use of a density entry other 
than 1.000. 

l/s /min /h 
hl/s /min /h 
m 3 / s  /min /h 
igp/s /m /h 
g p / m  /h 
mgd 
bbl/s / m i n  /h 
bls/day /min /h 
kg/s /min /h 
t/s /min /h where ton  = i o 0 0  kgm ( n o t  U . S .  ton) 
gram/s /m /h 
d / s  /min /h 
Mlt/min /h /day megaliters = million liters 
lbs/s /min /h 
uton/min /h /day U.S.ton = 2000 pounds 
k/gal/s /m /h thousands of US gallons 

- 

T h e  following are .totalization units available: 

1 
hl 
m3 
igal 
gal 
agal 
bbl 
bl s 

kg 
A t  

arm 
nl 
M l t  
Ibs 

kgai 
n ..+ 

i O I I  

I NOTE 1 
Engineering units may be selected via the  display menu or from a 

remote terminal connected to t h e  50XM data  link. In the  latter case, 
selection is m a d e  by u s e  of a 3-digit code number as defined in Sec- 

tion 6.0 (refer to Data Base,  da ta  points B11 and 822). 

000292 
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e- CALIBRATION DATA 

Prog. protection 
on 

Q ~ X D N  vetocitF 
10 m/s//33.33 ft/s 

Submenu 
Current output 

Language 
English 

Submenu 
Data link 

Span adjust >F 
56.599 % 

Meter size 
25 mm 1 in 

Submenu 
Self check 

Span adjust <R 
-56.599 % 

~ ~~ 

Submenu 
Detector e. pipe 

Zero adjust 
0% 

Cal-fact 10 m/s 
52.8344 gpm 

Submenu 
totalizer 

Range 
52.8344 gpm 

Adjust lout 100% 
100 

Flow indication 
stand ardfo ppo sit e 

Pulse factor 
1.00000/gal 

Adjust lout 20% 
20 

Pulse width 
50.000 ms 

50XM 1000 06/93 
069961 03U01 D.10 

Qm > 1-02 QM DN 
ottion 

Low flow cutoff 
1 .ooooo % 

Code number 
0 (lockout) - Range ON 

fixedlprogramable 

Damping 
5.00000 s 

Calibration 
0% 

or 
1000 (enable) 

Operating mode 
standardffast 

Fitter Fbwdiredion 
fomardlreverse 

Density 
1.00000 gcm3 

Excitation 
7-1 R HZ 

System zero adj. 
0.0000 Hz 

~ _ _ _ _ _  

Option 
no/detector e.pipe - 

I 

Instrument no. 
0 

Submenu 
unit 

~ 

" R €SET' 

Submenu Dutput data 

~~~ 

nitialization 
:See Note) - 

Note: Preset values or condlions noted in the above flowchart are 'default' values preset into 
the database upon selection of the lnitiaruation subroutine. 

FIGURE 5-2. CONFIGURATION AND CALIBRATION FLOWCHART 
5.12 

000293 
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5.6 Calibration Procedure 
I NOTE I 

T h e  50XM Signal Converter should not require recalibration in its 
lifetime, unless  a hardware failure has occurred. I f  the non-volatile 
memory da ta  proves defective, calibration data must be reentered. 
In the event  of component failure, existing calibration da ta  may no  

longer be valid. 

T h e  converter firmware includes s o m e  configuring routines whose use permits special  entries 
specific to t h e  calibration of t h e  device t o  be set .  When t h e  calibration mode has b e e n  invoked, it is 
possible to access parameters  normally blocked b e c a u s e  they are either linked to  options not in- 
stalled or b e c a u s e  they a r e  not compatible with other parametric settings. 

For example,  the  firmware includes a n  automatic module identification for the RS485 a n d  RS232 
serial interface modules. When configuring t h e  converter, t he  parameters 'Instr. address ' ,  
'Baudrate' and  'Communication' in the 'Data link" submenu are programmable only if a serial inter- 
face module h a s  b e e n  installed. T h e  a b s e n c e  of such  a module is indicated by 'ERROR-NOT 
AVAILABLE' o n  the display whenever  a n  attempt is m a d e  to call up that parameter. However, in 
t h e  calibration mode, a n y  of these menu items may be accessed and changed  if t h e  proper module 
h a s  b e e n  installed. 

NOTE 1 
This procedure has b e e n  prepared for u s e  with firmware version 

D.10 of t h e  F&P type 50XM Signal Converter. Other 
versions will b e  similar but not necessarily identical, a n d  may have  

features different from those  discussed in this section. 

CAUTION 
Only experienced electronic technicians should attempt to calibrate the 

signal converter. Erroneous calibration will result in unsatisfactory 
performance. 

CAUTION 
Some of the surface mounted IC devices used in the signal converter 
are static sensitive and may be damaged by improper handling. When 
adjusting or servicing the signal converter, use of a grounded wrist 

strap is recommended to preclude inadvertent damage to the integral 
solid state circuitrv. 

000294 
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The converter range should be changed to correspond with the 
'Cai Factor' value for any of the remaining steps. - 

5.6.1 Code Number 0- 
Access to special functions including calibration parameters is achieved by entering the proper 
code number. In order to enter the factory calibration mode it is necessary to enter the number 
1000. The calibration mode is locked out with the entry of a number other than 1000 or after a 
power-on reset. P r o a r m n  must be 'OFF in order to make this entpl. .. 
Enter code number 1000 

5.6.2 Operating Mode 
Consult F8P for assistance before setting 'fast'. 

Operating Mode 
Standard//fast 

5.6.3 Option 
Turns empty pipe on or off and permits access to submenu. 

Option 
no//detect e. pipe 

5.6.4 Maximum Velocity 
Velocity at Cal Factor 

QmaxDN velocity 33.33 f t / s  

This parameter is used to select either 10 m/s or 33.33 ft/s as the velocity corresponding to Cal fac- 
tor. Span calibration adjustments of both frequency and current outputs are to be made with this 
parameter selected to 10 m/s and the Span Adjust display set to indicate flow in .%-. 

5.6.4.1 Span Adjust-Forward Flow 
Sp.an Adjust forward flow (shown below as not adjusted). 

I NOTE i 

span a d j u s t  > F 
56.250% 

This parameter determines the calibration of both the display and the 10 kHz unscaled pulse out- 
put and may be set by two different methods. First. a value may be entered manually when the foi- 
lowing menu appears following the 'Enter' operation: 
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Span a d j u s t  > F 
manual ? 

The proper value is that which will cause the display readout to indicate 99.90% with an input of 
9.99 m/s. This number is present on the converter data tag affixed to the power transformer on the 
converter assembly and will be valid unless there has been replacement of analog circuit hardware. 

In order to automatically adjust the span, a flow simulator type 55XC2000 must be available. Ap- 
plicable test wiring is shown in Figure 5-1. The simulator must be set to 9.99 m/s and switched to 
the forward flow mode. After scrolling to the 'aUtOmatiC' menu item and pressing 'Enter', .the ad- 
justment progresses and the display will show: 

After a few seconds the adjustment is completed and the converter reverts to monitoring mode; the 
display reading will be 99.9% ,(+I- 0.1 YO). Push the C/CE button to display the value computed such 
as: 

Span a d j u s t  >F 
5 6 . 2 5 5  % 

After approximately 20 seconds the converter will return to monitoring mode. 

5.6.4.2 Span Adjust - Reverse Flow 
Span a d j u s t  CR 

- 5 6 . 2 7 3  

This adjustment is performed in the same manner as that for the forward direction except that in 
the automatic mode the simulator is to be set at 9.99 m/s 'Reverse'. Refer to span adjust -forward 
flow (5.7.2.1) for instructions. 

5.6.5 Zero Adjust 
Zero a d j u s t  

- 0 2 5 %  

In order to manually set zero, enter a simulator input of '0.10" m/s FWD, and note the reading ob- 
iained. Then enter an input of '0.10' n/s REV, and note the reading obtained. Enter 2 vaiue into 
the 'Code 1000' Zero adjust menu which ultimately causes these readings to be equal (typically in 
the range of +.03%) 

Example: 

Enter an input of 0.10 m/s FWD = Output.98% of 10 m/s span 
Enter an input of 0.10 m/s REV = Output -1.04% of 10 m/s span 
Enter an input of -.03% as a manual zero. 
Outputs will then be +/- 1.01 % respectively. 

800296 
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5.6.6 Adjust lout 

5.6.6.1 Adjust lout at 100 70 
Adjust lout Value at 100% of range setting 

Adjust Iout 100% 
100.0 

Set the lout to 0-20 mA, except for HART PROTOCOL where lout is set for 4-20mA. Attach a DVM 
across the 250 ohm resistor. Read the DVM, convert to percent of a 99.9% output and enter this 
value. For HART applications, the use of a 50HClOOO Hand-Held Computer is recommended. 

Example: When the above menu was selected, the value measured across the 250 ohm resistor 
was 5.056 volts.. This value divided by the nominal value of 4.995 volts (19.98 mA x 250) yields the 
corrected value that must be entered, which is 101 -22. In equation form, this becomes: 

Measured Value x 100 (%) = corrected value (%) 
Nominal Value 

5.6.6.2 Adjust lout at 20 % 
Adjust lout value for 20% of range setting (for HART PROTOCOL refer to 5.6.6.3). 

Adjust Iout 20% 
20.000 

Follow the procedure outlined in paragraph 5.6.4.1, but with an input signal of 2.00 meters/second 
and with a nominal value of 1 .OO volts. 

Enter the corrected value on the second line of the display and press ENTER. 

5.6.6.3 Adjust lout at 20 % with HART PROTOCOL 
Adjust lout value for 20 % of range setting with HART PROTOCOL. 

Adjust iout 2 0 %  
2 9 . 0 0 0  

Set the simulator to 0.00 m/s. Read the voltage across the 
age that measured value is of nominal value as follows: 

Enter the corrected value on the second line of the display 

output resistor. Determine the percent- 

and press ENTER. 

I NOTE 1 
When all calibration steps are completed, record the respective 

data and keep it with the converter for future reference. 

5-1 6 
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5.6.7 Qmax > = .02 Qmax DN 
Selecting 'ON" permits ranges to 2% of Cat Factor. 
Selecting 'OFF' permits ranges to 5% of Cal Factor. 

Qmax > = - 0 2  max DN 
on/off 

5.6.8 Range DN 
R a n g e  DN - fixedprogrammable 

Range DN 
fixed 

T h e  range  DN c a n  be  entered either through meter size selection (fixed) or by direct entry 
(programmable).  In t h e  Programmable mode a further choice regarding t h e  velocity at t h e  cal factor 
(33.33 ft/s) o r  meter  capacity (10 m/s) c a n  be  made. (Refer  to paragraph 5.6.4 Maximum velocity.) 

If t h e  'Fixed' m o d e  has been  chosen,  Range  DN is automatically configured upon selection of 
meter  size. Attempts to configure t h e s e  parameters will be ignored as long as 'Fixed' mode is ac- 
tive. 

5.6.9 Calibration 
For F&P u s e  only. 

Calibration 
0% 

5.6.1 0 Flow Direction 
Flowdirection 
forward/reverse 

T h e  converter offers bidirectional as well as forward only flow measurement.  1: ;he converter is in 
t h e  forward mode,  t h e  parameters Range  R, Pulse factor R a n d  Multiplex Display a r e  not available. 

5.6.1 1 Excitation 
Excitation 
7-1/2 Hz 

The choice of coil excitation frequency is m a d e  using switch S101 on the  analog pc board of t h e  
signal converter assembly. (See Figure 7-1 for switch position information.) This switch position is 
read o n c e  upon either a power-up or  a reset  (Refer to  56-13). 

0043298 5-1 7 
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5.6.12 Instrument Number e- 
Instrument no. 

0 

All converters have a factory installed sequential number, reflecting their relative time of manufac- 
ture. 

5.6.13 Reset 
RESET 

This function executes a warm' CPU hardware reset, after which switch positions, hardware op- 
tions, etc. are polled. This function is normally completed whenever power is applied to the con- 
verter. The power line interrupt counter is not incremented and the code number is not cleared 
when 'RESET' is invoked. 

5.6.14 Output Data 
This function outputs all the converter's configured data in plain ASCII text to both the converter 
display and the data link simultaneously. This can be useful in establishing data link protocol or 
saving all device parameters. 

5.6.15 Initialization 
The last item in the calibration menu sequence is 'Initialization'. If this item is selected all 
parameters are set to the default values, replacing the factory-installed settings. Therefore, 
upme caution should be exercised in using 'Initialization'. In general, 'Initialization' need only be 
performed if there has been a loss of data in non-volatile memory. If a record of the calibration 
data is available from the tag, the data should be re-entered following the initialization. Otherwise, 
the unit must be calibrated again to place it back to within specified accuracy. 

. 
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6.0 Data Link Communications 

6.1 General Discussion 

A digital da ta  link, either RS232-C or RS485/422, c a n  b e  supplied as a n  optional feature in the 
5OXMlOOO Signal Converter (see Model Number Breakdown, Output Options). Each  of the above  
options requires t h e  addition of a different hardware module to t h e  converter. T h e  choice of 
RS232-C communications provides a serial da ta  link between two instruments, e.g., a video dis- 
play terminal such  as a VT100 (or host computer ) a n d  the  signal converter. R S 4 8 5  is useful for 
multi-instrument b u s  communications and is capable  of being expanded to establish a link with up 
to  32 nodes. 

It is common practice to  have  intelligent instruments (micro-computers) communicate  through a net- 
work to a centralized control point. This permits plantwide monitoring and supervisory applications 
by a single operator. T h e  host device may u s e  ASCII, MICRO-DCI Binary or HART PROTOCOLS. 

When the signal converter is placed in the ASCII communications mode a n  ASCII terminal, or a 
computer with t h e  appropriate firmware to emulate  a n  ASCII terminal, c a n  b e  connected to the d a t a  
link port. T h e  terminal c a n  then b e  used to monitor or modify the data b a s e  parameters  of the  con- 
verter or other intelligent instruments connected to t h e  da ta  link. 

Placing t h e  signal converter in binary communications mode permits high s p e e d  communications 
with t h e  following: 

a) a host computer  such  as IBM PC XPM or APM with F 8 P  firmware (53HC3300), 
b) t h e  F&P MICRO-DCI SUPERVISOR (53SU1000) or SUPERVISOR-PC (53SU5000), or 
c) DCI SYSTEM using I-COME and SUPERVISOR. 
d) DCI SYSTEM S I X  using C10 MICRO- DCI Datalink Interface 

T h e  RS232C interface permits o n e  to o n e  communication between two devices  separa ted  by no 
more than 50 feet (15 m) at baud rates not exceeding 9600. 

T h e  RS422NRS485 interface is a high speed  link used by F8P's MICRO-DCI line a n d  other intel- 
ligent instruments. T h e  newer RS485 version, used in the  5 0 X M ,  permits any  transmitter to be shut 
off or 'tri-stated" when not in use.  For F&P instruments, this means  that u p  to 32 instruments may 
"talk' over o n e  da ta  link. This link can  send da ta  a t  28.8 k baud over line-s up to 4000 feet (1200 m). 

It is also possible to communicate with the  PC through use of a modem and te lephone line (typical 
data  link interfaces a r e  illustrated in Figure 6-7). A SCADA Adaptor is required for rnoaem appiica- 
tions. In this arrangement,  t h e  number of instruments that may b e  examined is practically limitless. 
It should b e  noted that  hardware adapters are available to  convert from o n e  type of hardware link 
to another. In particular, to u s e  a PC with multiple instruments, it might b e  necessary  to  purchase 
o n e  RS232 t o  RS422/485 converter for use a t  the  PC. 

, .  . . .  

OOQSOO . 

6-1 
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FlGURE 6-1. MlCROIbCl WDE AREA NETWORK 

Binary protocol is commonly used with the F&P MICRO-DCI instrument line. Details regarding 
ASCII and MICRO-DCI Binary communications follow. The desired operating mode is selected by 
entering the Data Link sub menu and then designating either ASCII or Binary communications 
mode, the 2digit instrument address and baud rate. 

The SOXMlOOO is one of a series of 'smart' flowmeter signal converters which can transmit data 
over a serial link. The terms 'data base' and 'data link' are significant to this discussion and are 
defined as follows: 

Data Base - a collection of elements in the corqmter's memory which may be either altered or ex- 
amined through firmware. The data base represents the information the computer is working with 
during the course of its normal computations. 

Data Link - the hardware and firmware means by which the data base may be examined. The 
RS232-C interface permits one-to-one communication between two devices separated by no more 
than 50 feet (15 m) at baud rates up to 9600 (See Figure 6-2 ). The RS485 interface permits the 
transmitter to be shut off or %-stated' when not in use. This allows up to  32 instruments to 3alk' 
over one high-speed data link. This link can send data at up to 28,800 baud over lines up to 4000 
feet (1200 m). Other selections are for use with Optional document printers (consutt FBP). 
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6.1.1 Hardware Implementation 
The signal converter may be equipped with o n e  of two different modular PC a s s e m b l i e s  for com- 
munications, which are: 

a) RS232-C (IEC type V24) 

b) RS485/422 

T h e  RS232-C interface is commonly u s e d  in a serial loop (one-to-one).. Communications interface 
RS485 has t h e  capability to serve a larger number of bus-linked users  in a multi-drop application.. 

. 

6.1.1.1 RS232-C Interface (IEC type V24) 
RS232-C Engineering Specifications 

Electrical transmission mode: 

Number of transmitters: 

Number of receivers: 

Cable length maximum: 

Communications rate, maximum: 

Signal voltage, no load: 

Signal voltage under load condition: 

RS232-C Installation 

1/0 TERMINAL ID: 

TXD Transmit Data 
RXD Receive Data 
- Ground 

common mode 

1 

1 

50 feet  (15 m) 

20 kBaud' 

- +15 volts 

- +5 volts 

limited to 9600 baud with 50 feet (15 m) of cable (see Figure 6-2 ) 

6.1.1.2 RS485 Interface 
RS485 Engineering Specifications 

Electrical transmission mode: balanced mode 

Number of transmitters: 32 

Number of receivers: 32 

Cable length maximum: 4000 feet (1200 m) 
(see the  following note) 
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a- Communications rate, maximum: 10 MBaud 

Signal voltage, no bad: 5 Volts 

1.5 Volts Signal voltage under load condition: 

RS485 Installation 

UO TERMINAL ID: 

T+ Transmit Data + 
1- Transmit Data - 
R+ Receive Data + 

R- Receive Data - 

9600 

CI 

E 

W 

m 

!z a 
0 -00 

m 
3 
U 

2400 

1200 

600 
3 00 

I NOTE 1 
Refer to applicable system interconnection diagram for signal 

wiring. Cable length is a function of transmission speed. 

a 
1 
I 
I 
I 
I 
I '  
I 

B R X D =  s 9 6 0 0 X 5 0  

I I I I 

400 8C so I 0 0  200 
m-8a77 (0 )  CABLE LENGTH - fT MAX 

FIGURE 6-2. BAUD RATE VS. CABLE LENGTH FOR R S  232 

6 4  ,: 
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6.2 ASCII Communications Mode 

6.2.1 ASCll Communications Protocol 
Communications is always started from the host computer. The signal converter responds only to 
host inquiries. Any terminal device such as a VTlOO or a PC with serial port may be ased in this 
mode but a message must be typed each time a new parameter is desired. Signal converter data 
may be requested by the host in monitor mode, while data modification by the host is reserved for 
configuration mode. 

Communication via the data link always starts with a ’Start of Header’ character (SOH = 01 H = 
4 T R b  A), followed by a ’M’ for monitor mode or ’P’ for configuration (programming) mode, fol- 
lowed by the two digit instrument address. The address is succeeded by two characters for the re- 
quested function, and optionally a maximum of eight data bytes. Carnage return (CR) and line feed 
(LF) characters are the terminators for a message transfer. A byte is defined as 7 data bits and 
one stop bit (even parity). An example of signal format is provided in paragraph 6.2.2. 

The signal converter response also starts with a SOH character, followed by the function charac- 
ters and optionally up to eight data bytes. Completion of the message is indicated by the CR and 
LF characters. Message data may be furnished with a minus sign (-) and a decimal point (.) for frac- 
tional decimals. Leading or complimentary zeros need not be sent with the message. 

All received data is checked by the signal converter in various ways. In addition to checking each 
transmitted byte for even parity, the converter monitors a message for exact conformance with the 
protocol conventions (function characters as well as number and type of data). Before the new 
data is activated, it is examined for validity. In case of nonconformity, an error message is sent 
back to the host (function character ’X’ followed by a two digit error code number). If  the data pas- 
ses the check, it is activated by the SOXMl000 and an acknowledge message of the exact same 
format as the received message is returned to the host computer. This completes one data ex- 
change. 

M 
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6.2.2 Monitor Mode 
This mode of operation enables  the interrogation of all variable parameters as well as s ta tus  infor- 
mation. 

The  complimenting protocols a r e  as follows: 
a) Host interrogation 
Host Computer to  signal converter: 

SOH M A1 A 0  K 1  KO CR LF 
. .  
. .  
. .  . Line Feed = OAH 
. .  . Carnage Return = ODH 
. .  . two ASCII Function Characters 
. 
Monitor Mode 

two digit Address in ASCII format. 

Start of Header = 0 1 H  

I NOTE I 
When using a n  IBM PC. the  following control characters on the key- 

board a r e  used,  either individually or in combination, to  generate 
various message  characters. 

Definition Messaae Character IBM Kevboard - Hex 

Start of Header  SOH c C T R b  A 01 

Carriage Return CR ENTER OD 

'Line Feed LF SHIFT + ENTER OA 

'Escape ESC F2 15 

'Applicable only for terminal emulator program EM220. These characters may be generated by 
other key(s) when using a different emulation program. 

b) Response from signal converter 
signal converter to  Host Computer: 

SOH K 1  KO 07- DO CR LF 

. Line Feed = OAH 
Carnage Return = ODH 

maximum 8 ASCII da ta  bytes 
two ASCII Function Characters 

Start  of Header  = 01 H 
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A maximum of eight data bytes including decimal point (.) and minus sign (-) can be sent by the sig- 
nal converter. 

The instrument address must always be entered with two digits (00 - 31). 

6.2.2.1 Function Characters with Monitor Mode 
Function characters are the means of addressing the signal converter operating parameters and 
status data. Only capital letters are accepted as proper entry. A list of function codes that can be 
used in monitor mode are given in Table 6-1. 

TABLE 6-1. FUNCTION CODES 

6 7  
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6.2.2.2 AN: Display a- 
The converter flow rate display units can be in percent or engineering units (e.g. Ilmin). Data 
presentation is one digit. 

0 Percent display 

1 Engineering units display 

Example: 

Flow converter with address 00 displays t h e  flow ratein percent. 

Host SOH M 0 0 AN CR LF 

Converter SOH A N  0 CR LF 

6.2.2.3 DP: Damping 
The damping parameter is presented in seconds, seven data bytes. 

Example: 

Instrument number 12 is configured for 12.5 seconds damping. 

Host SOH M 12 D P CR LF damping? 

Converter SOHDPl2.5OOOCRLF 12.5s. 

6.2.2.4 DI: Density 
The density parameter is presented in g/cm3, seven data bytes. 

Example: 

Instrument number 03 is configured for 0.8 glccm density. 

Host SOH M 0 3 D I CR LF density? 

Converter SOH D IO. 8 0 0 0 0 CR LF 0.8 g/ccm. 

c .  
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6.2.2.5 DF: Flow Rate in Engineering Units 
The converter flow rate display is interrogated. Engineering units are as specified under the El func- 
tion (6.2.2.1 1). Data presentation is seven digits. 
Example: 

The flow rate of converter 00 shall be requested. 

SOH M 0 0 E I CR LF engineering units? 
4 

Host 

Converter S O H E I O O l C R L F  Uminute 

Host SOH M 0 0 D F CR LF flow rate? 

Converter SOH D F 1 5 . 6  7 0 1 CR LF 15.6701 Uminute 

6.2.2.6 DM: Multiplexed Display 
Interrogation of the display mode. The presentation is single digit. 

0 Muttiplex display mode off 
I 

1 Multiplex display mode on 

6.2.2.7 DL: Empty Pipe Detector 
Interrogation of the empty pipe detector function state (if available). The presentation is single digit. 

0 Empty pipe detector off 

1 Empty pipe detector on 

6.2.2.8 DS: Threshold Empty Pipe Detector 
Interrogation of the current empty pipe detector threshold setting. The presentation is always three 
-digits. 

Example: 

Instrument at address 12 is requested to report if its empty pipe detector is activated and what the 
threshold level is. 

Host SOH M 1 2 D L CR LF detector status? 

Converter SOH D L 1 CR LF on. 

. Host SOH M 1 2 D S CR.LF th'reshold level? 

Converter SOH D S 0 7 5 CR LF 75. 

0049388 
6-9 
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Error Register 0 a- 6.2.2.9 ER: 
I NOTE I 

Do not confuse data presented in t h e  Error Registers with the error 
codes  described in section 6.3.1 and 6.3.2. 

This data  register provides information about the processor recorded errors. The eight register bits 
represent eight different error types which are displayed as ASCII characters with the following 
format : 

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ERROR 1 
A/D converter 
positive out of range 

ERROR 2 
Vref too low 

ERROR 3 
flow rate exceeding 130% 

ERROR 4 
external cut o f f  

ERROR 5 
NVRAM data corrupted 

ERROR 6 
A/D converter negative out of range 

ERROR 7 
Vref t o o  high (negative) 

SFLROR 8 
Vref too high (positive) 

Error messages  a r e  valid if the  appropriate bits are set in the  error register and if bit 7(=1) of the 
s ta tus  register is s e t  simultaneously (ST - 6.2.2.24). Data presentation is always eight digits long. 

Example: 

Instrument 05 is interrogated. 

Host SOH M 0 5  E R CR LF error? 

Converter SOH E R o o o o o 1 o o ~ i l  LF &or 3. 

Converter 05 reports a n  error: flow rate > 130 O h .  
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6.2.2.10 E l :  Error Register 1 
See Error Register 0 (6.2.2.9 ER). 

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ERROR 0 
empty Pipe 

(Bit 1 through bit 7 have no meaning.) 

6.2.2.11 El: Engineering Units for Maximum Flow 
Units  for Qmax DN (QN - 6.2.2.23), Qmax forward and reverse flow rate (Q> - 6.2.2.21), Qmax 
reverse flow rate (Qc - 6.2.2.22), and current flow rate in engineering units (DF - 6.2.2.5). 

Data representation is always three digits. 

Index numbers 224, 225 and 226 (US thousand gallons) are configurable (see Table 6-2). Default 
is in U S  thousand gallons. 
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TABLE 6-2. ENGINEERING FLOW UNIT INDEX 

61  2 
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01 3 
01 4 

6.2.2.12 EZ: Engineering Units for Totalizer 
This parameter defines the engineering Units for the flow totalizers (Z> - 6.2.2.28), reverse flow 
totalizer (Zc - 6.2.2.29), flow scaling factor (I> - 6.2.2.13). 

Ibs Pounds 
uton US Tons 

Data representation is always three digits. 

'01 5 kgal 

TABLE 6-3. TOTALIZATION UNIT INDEX 

US thousand gallons 

Example: 
The Totalizer value of flow converter 07 is to be requested. 

Host 

Converter SOH E Z 0 0 2 CR LF m3 

SOH M 0 7 E ZCR LF totalizer engrg. units? 

Host S O H M 0 7 Z > C R L F  forward flow totalizer? 

Converter SOH Z > 1 2 4 .  5 0 0 CR LF 124.5 m3 

6.2.2.73 I> : Scaling Factors: Forward and Rsverse Fiow 
Output of the pulse scaling factor for forward flow (pulses/unit). Engineering units are stored with 
the Totalizer (EZ) parameter (see 6.2.2.12). Data presentation is seven data bytes. 

Example: 
The pulse scaling factor for forward flow of Signal Converter 07 is to be requested. 

SOH M 0 7 E 2 CR LF totalizer engrg. units? Host 

Converter SOH EZ 0 0 2 CR LF m3 



INSTRUCTION BULLETIN 50XM1000B SIGNAL CONVERTER 

8- Host SOH M 0 7 I > CR LF pulse scaling factor-forward 
flow? 

Converter SOH I > 1 o . o o o o CR LF i o  pulses/m3 

6.2.2.14 I< : Scaling Factor Reverse Flow 
See Scaling Factor Forward Flow (6.2.2.13). 

6.2.2.1 5 IO: Current Signal Output 
The presently configured current output signal is coded into a three digit parameter. 

v 
000 

Meanlna 

0-20 mA 

00 1 4-20 mA 

002 0-10 mA 

003 2-10 mA 

004 0-1 0-20 

005 ~ 4-12-20 

6.2.2.16 IA: Alarm Current Signal Output 
In case of an alarm status the current and frequency outputs respectively, will go to the predeter- 
mined value. Data presentation is a single digit. 

. 

0 0% 

1 130% 

6.2.2.1 7 M: Percentage Flow Rate 
In this case only one function character needs to be sent, a second one will be ignored.' 

Depending on the flow direction the converter will respond either with a 5' for forward flow or with 
a 'c' character for reverse flow as the second function character. Data presentation is six digits . 

Example: 
The flow rate of converter 08 is interrogated. 

Host SOH M 0 8  M CR LF flow rate? 

Converter SOH M e 9 0 . 0  1 5 CR LF 90.015% reverse. 
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6.2.2.18 NG: System Zero Reference 
Report the configured system zero reference in Hz. Data presentation is six digits. 

Example: 
Instrument 07 is requested to send its system zero reference data. 

Host SOH M 0 7 N G CR LF zero reference? 

Converter SOH N G 1 .5 6 3 3 CR LF 1.5633 Hz 

000314 

6 1  5 
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Index 
Number 

6.2.2.19 NW: Meter Size (The meter size is reported as  a three digit index number.) 

Meter Sizes 
inches mm 

TABLE 64. INDEX OF METER SEES 

023 20 500 

Example: 

024 

e- 

24 600 

01 4 
01 5 
01 6 
01 7 
01 8 

4 100 
5 1 125 
6 150 
8 200 
10 250 

038 
043 
045 

2200 
90 2300 

42 94 2400 

78 2000 
1/25 1 
'11 2 2 

The converter at address 25 is requested to report t h e  meter size. 

Host 

Converter 

SOH M 2 5 N W CR LF 

SOH N W 0 2  3 CR LF 

meter size? 

29 inch (500 mm) 

019 I 12 
020 14 
02 1 I 16 
022 18 

6 1  6 

300 
350 
400 
450 
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6.2.2.20 PR: Firmware Version 
Reporting of the firmware version number. The data length is eight alphanumerics. 

Example: 

What is the firmware version number of Instrument 09? 

Host 

Converter 

SOH M 0 9 P R CR LF 

SOH P R B 103 D10 CR LF 

firmware version? 

Rev. 0.10 implemented 

6.2.2.21 Q>: Maximum Flow Rate (Range) 
Reporting of the setting of Qmax forward flow rate. Engineering units are stored with parameter El, 
section 6.2.2.11. The presentation is seven data bytes. 

6.2.2.22 Q<: Maximum Reverse Flow Rate 
Reverse flow rate is automatically set the same as the forward flow rate (see 6.2.2.21). 

6.2.2.23 QN: Maximum Flow Rate of Meter Size 
Qmax of set meter size at a flow velocity of 10 m/s. Engineering units are stored with parameter El, 
section 6.2.2.1 1. The presentation is seven data bytes. 

Example: 

Converter 07 is requested to report Qmax DN, Qmax forward flow and Qmax reverse flow. The en- 
gineering units are to be reported first. 

Host SOH M 0 7  E I CR LF 

Converter SOHEIO01 CRLF 

Host 

Converter SOHQN1 5 0 . O O O C R L F  

Host 

Converter 

Host 

Converter 

.SOH M 0 7 Q N CR LF 

SOH M 0 7 Q  > CR LF 

SOH Q > 7 5.0 0 0  0 CR LF 

SOH M 0 7 Q  < CR LF 

SOH Q < 7.0 0 0 0 0  CR LF 

engineering units? 

Vmin 

Qmax DN? 

150.0 I/min 

Qmax forward? 

75.0 th in  

Qmax reverse? 

7.0 I/min 

. .  

000316 
6 1  7 
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0- 
6.2.2.24 ST: Status Register 
The s t a t u s  register bits  a r e  represented as ASCII characters  '0' o r  '1' in t h e  following order: 

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

error 

forward flow totalizer 
over f 1 ow 

reverse flow totalizer 
over f 1 ow 

internally used 
parameter change via  keypad 
(automatically reset when being used) 

internally used 
low flow cut-off enabled 

internally ..xed 
register messages are valid 

Data is presented  as eight characters.  For example. the 'status' response from t h e  instrument a t  
address 09 could be: 

Host SOH M 0 9 S T CR LF s ta tus  

Converter  SOH S T 0 0 0 0 0 0 1 1 C R  LF forward and reverse flow 
totalizers overflow 

6.2.2.25 SU: Noise Suppression 
Parameter  reflects t h e  s ta tus  of the digital filter. 

Index Number 

0 

1 

O n e  d a t a  byte. 

Example: 

Host 

Converter  

SOH M 0 0  S U CR LF 

SOH S U 1 CR LF 

Meaning 

n o i s e  suppression off 

noise  suppression on 

filter instrument 00 on ? 

yes. 

6-1 8 
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6.2.2.26 SM: LOW Flow Cut-Off 
Reporting of the low flow cut-off level in percent. Data format is seven bytes long. 

Example: 

Level of low flow cut-off of instrument 01. 

Host SOH M 0 1 S M CR LF low flow cut-off? 

Converter SOH S M 1 - 5  0 0 0 0 CR LF 1.5 percent 

6.2.2.27 SP: Language 
Reporting of the currently set signal converter language as a three digit index number. 

TABLE 6-5. LANGUAGE INDEX 

Example: 

Which language is used.for the message display of Converter 23? 

Host SOH M 2 3 S P CR LF language? 

Converter S O H S P O O 1  CRLF English 

6.2.2.28 Z>: Totalizer Forward Flow 
Reporting of the forward flow totalizer contents. The presentation is dependent on i h e  forwara flow 
pulse scaling factor. Engineering units are stored in parameter EZ, paragraph 6.2.2.12. Data for- 
mat is seven data bytes.(See 6.2.2.29 for example.) 
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e- 
6.2.2.29 Z<: Totalizer Reverse Flow 
Reporting of the reverse flow totalizer contents. The presentation is dependent on the reverse flow 
pulse scaling factor. Engineering units are stored in parameter EZ, paragraph 6.2.2.12. Data for- 
mat is seven data bytes. 

Example: 
The flow totalizer contents of signal converter 07 are to be interrogated. d 

Host SOH M 0 7 EZCR LF totalizer engineering units? 

Converter SOH E 2 0 0 2 CR LF m .  3 

Host SOH M 0 7 Z >  CR LF forward flow total? 

Converter SOH Z > 1 2 4 . 5  0 0 CR LF 124.5 m3 

reverse flow total? Host 

Converter SOH Z< 9 9 9 7 7 . 0  CR LF 99977 m3. 

SOH M 0 7 Q < CR LF 

6.2.3 Configuration Mode 
Configuration mode provides the capability to change parameters or to execute a function. This is 
made possible by means of the function codes. The host addresses the signal converter as follows: 

NOTE 
Floating point numbers can be 7 characters including the decimal 

point. Table selection numbers can have leading zeros and be up to 
3 characters. 

Host Computer to Signal Converter 

SOH ? A1 A0 f c 1  KO D7 - DO CR LF 
. .  
. .  
. .  . Line Feed 
. .  Carriage Return 
. .  8 ASCII data bytes maximum 
. .  two ASCII Function Characters 
. two digit address in ASCII format 
Configuration Mode 

Start of Header = 01H 

Response from Signal Converter: 

Signal Converter to Host Computer 
SOH K1 KO. 07 - DO CR LF 

. Line Feed = O A H  
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C a r r i a g e  R e t u r n  = ODH 
m a x i m u m  8 A S C I I  da ta  bytes 

two A S C I I  F u n c t i o n  C h a r a c t e r s  
S t a r t  of Header =- 01.Y 

If the input is numerically out of limits, the converter responds with an error message: 

SOH X F1 FO CR LF 
. .  
. .  
. .  . L i n e  Feed = O A H  
. .  C a r r i a g e  R e t u r n  = ODH 
. two d i g i t  A S C I I  error code 

X for E r r o r  Message 
S ta r t  of H e a d e r  

6.2.3.1 Configuration Mode Functions 

6.2.3.2 AD: Address 
The instrument address of the signal converter can be changed via the communications link. After 
the change the converter responds to the new instrument address. Maximum three data bytes. 

Data value range: 

0 c = entry > 100 

Possible error message: 

Error Code Cause 

22 entry > 99 

I NOTE I I When the SOXM is used in a data link with MICRO-DCI instruments, 
the Instrument address is restricted to 00 - 31. 

Example: 

Instrument address 01 is changed i3 address 30. 

Host SOH P 0 1 A D 0 0  CR LF 

Converter SOH A D 0 0 CR LF 

6.2.3.3 AN: Display 
The converter flow rate display can be in percent or engineering units. Decimal point and minus 
sign are ignored. Three data bytes maximum. Configuration is implemented by use of an index 
number: 
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0 Percent display 

1 Engineering units display 

Example: 

The  signal converter whose addres s  is 06 shall display t h e  flow rate in percent. 

SOH P 0 6 A N 0 0  0 CR LF Host 

Converter 

6.2.3.4 BA: Baud Rate 

SOH A N 0 0 0 0 CR LF 

T h e  signal converter serial communications transmission speed can be reconfigured by changing 
the BA function parameter. After the  change the  converter operates with t h e  new baud rate. No 
response message  is issued to th i s  configuration change. In ca se  of an unsuccessful parameter  
change  the  converter issues a n  error message  containing the old and still valid baud rate. T h e  
transmission baud rate is configured by an encoded index number. Refer to Table 6-6 below. 

NOTE 
The  Baud rate c a n  be se t  higher than the  particular combination of 

terminal and converter can  operate  at. Also, any inadvertent change 
in the  baud rate that results in a mismatch  between the terminal 

and the  converter can  c a u s e  a loss of communication. A 1200 Baud 
rate is recommended as the upper limit for ASCII mode. 

TABLE 6-6. BAUD RATE INDEX 

Note: The  host will have  to operate  a t  the new baud rate when this command is given. 

Possible errgr message:  

Error Code 

24 

Cause 

entry > 8 

6-22 
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Example: 

. T h e  communications transmission speed  is to be  set to 1200 Baud. 

Host . SOH P 0 0 B A 3 CR LF 

Converter no response 

6.2.3.5 DP: Damping 
Configuration parameter for  signal damping. Maximum of seven da ta  bytes including decimal point. 
Engineering units a r e  seconds.  

Valid da ta  range: - 

0 c = entry c 100 

Possible error messages:  

20 entry > = 100.0 

21 entry c 0 

. Example: 

-The damping of instrument 05 is to be set to 11 .5 seconds. 

Host S O H P O S D P 1  1 . S C R L F  

Converter SOH D P 1 1 . 5  CR LF 

6.2.3.6 DI: Density 
Configuration parameter for density in g/cm3. Maximum of seven  data  bytes including decimal point. 

Valid da ta  range: 

0.01 c = entry c 5 

Possible error messages:  

Error Code  

44 

45 

40 

Cause  

entry > 5.0 

entry < 0.0 

Maximum totalizer pulse signal fre- 
quency (forward or reverse flow) 
10 kHz 

000322 
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Example: e- 
- The density arameter  of the  flow converter with instrument address  15 is to be set t o  

2.2845 glcm . !? 

Host SOH P 1 5  D 1 2 . 2 8  4 5 CR LF 

SOH D 1 2 . 2  8 4 5 CR LF 4 Converter 

6.2.3.7 DM: Multiplexed Display 
The display mode  'Multiplex Display' can be switched by an index number. 

Index Number 

0 

Meaning 

Multiplex display mode off 

1 Multiplex display mode on 

Example: 

Display mode 'Multiplex Display' is to be set for instrument 31. 

Host S O H P 3 1 D M O O l C R L F  

Converter . S O H D M O O l C R L F  

6.2.3.8 DR: Empty Pipe Detector 
The empty pipe detector function s ta te  can  be switched by an  index code number. 

Index Number Meaning 

0 Empty pipe detector off 

1 Empty pipe detector on 

6.2.3.9 DS: Empty Pipe Detector Threshold 
The empty pipe detector threshold setting can be changed within the limits 0 to 155. The  data 
presentation is always three digits in length. 

Valid da ta  range: 
0 c = entry < 156 

Possible error messages:  

Elmlszk 

' .  56 

Cause 

entry > 155 



ti. 7 4 1 2  
INSTRUCTION BULLETIN 50XM1000B SIGNAL CONVERTEk ’ - 

6.2.3.10 El: Engineering Units for Maximum Flow 
The engineering units are configured by a three digit index number for Qmax DN (ON), Cmax for- 
ward flow rate (Q>), Qmax reverse flow rate (a<), and current flow rate (DF) in engineering units. 
Refer to Table 6-2 for Flow Unit Index. 

Possible error messages: 

Error Code Cause 

48 wrong index number 

Example: 
Signal Converter 06 shall be set for a flow rate in I/min: 

Host S O H P O 6 E I O O l C R L F  

Converter SOH E I 1 CR LF 

6.2.3.1 1 EZ: Engineering Units for Totalizer 
The engineering units are configured by a three digit index number. This parameter defines the 
units for the forward flow totalizer (Z>), reverse flow totalizer (Zc), flow scaling factor (I>), and 
reverse flow scaling factor (k). Refer to Table 6-3 for Totalization Unit Index. 
Possible error messages: 

Error Code Cause 

52 index number > 9 

40 Totalizer pulse frequency > 4 kHz 

Example: 

The flow converter 06 shall be set for totalizing m3. 

Host SOH PO 6 E 2 0 0 2  CR LF 

Convener SOH E Z 2 CR LF 

6.2.3.12 I> : Pulse Scaling Factor 
Configuration parameter for the forward flow scaling factor (Pulses/engineering unit). Engineering 
units are stored with the Units for Totalizer (EZ) parameter. Data presentation is seven data bytes. 

Valid data range: 

0.001 c = entry < = 1000 

Possible error messages: 

Frror Code 

38 

Cause 

entry > 1000 

000324 
6-25 



INSTRUCTION BULLETIN 50XMlOOOB SIGNAL CONVERTER 

39 entry -C 0.001 

40 maximum pulse frequency > 4 kHz 

Example: 

The pulse scaling factor for Signal Converter 23 is to be set to 100.0 pulsedunit. 

Host SOH P 2 3  I > 1 0 0 . 0  0 0 CR LF 

Converter SOH I > 1 0  0 . 0 0  0 CR LF 

6.2.3.13 IO: Current Signal Output 
The configured output signal is encoded into a three digit parameter. - 

000 

00 1 

002 

003 

004 

005 

Possible error messages: 

Meanlna 

O-20mA 

4 -20mA 

0 -10mA 

2 -10mA 

0 - 10 - 20 mA 

4 - 1 2 - 2 o m A  

62 entry > 

6.2.3.14 IA: Alarm Current Signal Output 
In case of. an alarm condition the current and frequency outputs will go to the predetermined value. 
The maximum data length is three digits. 

0 0% 

6.2.3.1 5 U: Totalizer Reset 
This instruction resets the overflow condition status message (see S T  Status Register, 6.2.2.24) 
and the totalizers for both flow directions. No data is transmitted. 

Example: 
The totalizers of instrument 00 are reset. 
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Host SOH P 0 0 L Z  CR LF 

Convert  e r SOH L Z CR LF 

6.2.3.16 LV: Forward Flow Totalizer Reset 
This instruction r e s e t s  t h e  overflow condition s ta tus  message  (see ST: S t a t u s  Register, 6.2.2.24) 
a n d  the forward flow totalizer. 

Example: 
T h e  forward flow totalizer of instrument 00 is to be reset. 

Host SOH P 0 0 L V CR LF 

Converter SOH L V CR LF 

6.2.3.17 LR: Reverse Flow Totalizer Reset 
This instruction r e s e t s  t h e  overflow condition s ta tus  message  (see ST: Sta tus  Register, 6.2.2.24) 
a n d  the reverse  flow totalizer. 

Example: 

The reverse flow totalizer of instrument 00 is to be reset. 

Host SOH P 0 0 L R CR LF 

Converter SOH L R CR LF 

6.2.3.1 8 NW: Meter Size 
T h e  meter size is configured with a three digit index number. Refer t o  Table 6-4 for Index of Meter 
Sizes. 

Frror Code Cause 

. 30 entry =. 45 

6.2.3.1 9 NG: System Zero Reference 
System z e r o  reference may be configured +/- 500 Hz where the flow direction is marked by the  
sign designator (- for reverse,  + for forward flow). 

Valid da ta  range: 

- 500 e = entry < = 500 

Possible error messages :  

54 entry > 500 or entry c -500 

6.2.3.20 Q>: Maximum Flow Rate (Range) 
Configuration of t h e  sett ing of Qmax for  flow rate. Engineering units a r e  s tored with parameter El, 
Section 6.2.2.1 1 (see Table 6-2). The parameter  data  length is seven  da ta  bytes maximum: 
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e- Valid data range: 

0.05 Qmax ON < = entry c = Qmax DN 

Possible error messages: 

10 

11 

ause 
entry > Qmax DN 

entry < 0.05 Qmax ON 

Example: 

The maximurn forward flow setting of instrument 20 is to be set to Qmax = 125 Us. 
- 

Host S O H P 2 O Q > 1 2 5 C R L F  

Converter S O H Q > 1 2 5 C R L F  , 

6.2.3.21 QN: Maximum Flow Rate of Meter Size 
If the Range DN parameter is set to 'programable', it is possible to directly configure the Qmax ON 
parameter. The configuration procedure is as described under 6.2.2.21 for Q>: Max Forward Flow 
Rate. 

Valid data range: 

0 < entry < 9 999 999 

Possible error messages: 

12 Qmax DN not configurable 

13 entry < = 0 

6.2.3.22 SM: LOW Flow Cut-Off 
Configuration of the low flow cut-off parameter in Percent. Data length is seven digits maximum. 

Valid data range: 

Possible error messages: 

EKQGQck 

16 

17 

* C a u s e  

entry > 10.0 

entry < 0.0 
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Example: 

The  low flow cut-off parameter of instrument 27 is to be set to 1.5%. 

Host . SOH P 2  7 s  M 1 . 5  OOCR LF 

Converter S O H S M 1 . 5 0 0 0 0  C R L F  

6.2.3.23 SP: Language 
Configuration of the flow converter's display language as a three digit index number. Refer to 
Table 6-5 for Language Index. 

Possible error messages: 

Error Code Cause 

36 entry > 8 

6.2.3.24 SU: Noise Suppression 
Switching of the noise suppression filter on or off. - 

0 

Meanlna 

filter off 

1 filter on 

Example: 

Noise suppression of instrument 02 has to be switched on. 

Host S O H P O 2 S U l C R L F  

Converter * S O H S U l  CRLF 
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6.3 Error Messages 

The signal converter da ta  received is checked for conformance with the communications protocol 
and for validity. If a n  error is detected the converter returns an  error message:  

SOH X F1 FO CR LF 
. .  
. .  
. .  . Line Feed = 
. .  Carriage Return 
. t w o  digit error code in 
X f o r  error message 

Sta r t  of Header 

O A H  
= ODH 
ASCII 

6.3.1 Protocol and Communications Errors 
EmLLh GlMe 

01 Bad operation mode (M for Monitor 
Mode and P for Configuration Mode 
only) 

02 

03 

04 

05 

Bad function characters 

Configuration not permitted, since this 
is protected calibration parameter 

Number of data  bytes exceeded 

Parity error 

Examp le: 

The instrument a t  add res s  number 11 should have been configured for  100 Urnin. The number of 
transmitted parameter configuration data bytes however, was eight instead of seven.  

Host S O H P 1  1 Q > 1 0 0 . O O O O C R L F  

Converter SOH X 0 4 CR LF 
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6.3.2 Configuration Error Messages 

f 3 Q L k  F u n c t i m  C h x i x k c  

10 
11 

12 
13 

16 
17 

20 
21 

QN 
QN 

SM 
SM 

DP 
D P  

22 AD 

24 BA 

30 NW 

36 SP 

38 
39 

I> 
I> 

40 I > I < D I U  

44 
45 R 

DI 
DI 

48 El 

52 EZ 

54 NG 

56 D S  

62 IO 

Cause 

Entry > Qmax DN 
Entry < 0.05 Qmax DN 

Qmax DN not configurable 
Qmax DN c = 0 

Entry > 10 
Entry c 0 

Entry > = 100 
Entry e 0 

Entry > 99 

Entry > a 

Entry > 40 

Entry > a 

Entry > 1000 
Entry c 0.001 

Totalizer frequency > 4 kHz 

Entry > 5 
Entry < = 0.01 

Bad Index Number 

Entry > 9 

Entry > 500 or < -500 

Entry > 155 

Entry > 3 

00033s 
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e- 
6.4 Remote Display 

A ‘live’ remote display of the 50XM1000 function can be implemented by use of a data terminal 
that is connected via the serial communications link. Al l  information which is displayed by the 
converter’s self-contained indicator can also be viewed at the data terminal in this operation mode. 
Also, the 50XM1000 Converter is configurable from the data terminal. 

For communications 1200 or 2400 Baud is recommended. Two typical terminal types are discussed 
below. 

a) ANSI Terminal (Le. VT100) 
b) Data Terminal (Teletype) 

6.4.1 ANSI Terminal 
Communication with an ANSI terminal is established with the following instruction: 

SOH P A1 A0 ESC X A N S I CR LF 
. .  . .  . .  
. .  . .  . Line Feed = OAH 
. .  . .  Carriage Return = ODH 
. .  . ANSI 
. .  X 
. .  ESC = 1BH 
. two digit Instrument Address in ASCII 

. P for Configuration Mode 
Start of Header = 01H 

The connection is terminated with the instruction. 

ESC 0 S 

The 50XM1000 Converter transmits escape sequences .and control characters for the following 
functions: 

FSC Seauence/Co ntrol Cha racter 

E S C [ 2 J E S C  H clear screen and cursor home 

Function 

ESC [ H cursor home 

E S C [ 2 ; 1  H 

ESC [ C 

ESC [ D 

BEL 

position cursor at beginning of second 
line 

move cursor right 

move cursor left 

ring bell 
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4 

For proper communication, the following terminal keys must be available: 

4 34 

TABLE 6-7. ANSI TERMINAL KEYS 

5 

ASCII Character ' HEX Code 

2 2 32 
3 3 33 

5 35 

A 

V 

$1 
9 9 39 

1 20  
ESC [ A 1B 5B 41 
ESC [ B 1 1 6 5 8 4 2  

- I  I 2E 
RETURN I CR I OD 

I DEL I DEL I 7F 

-006332 
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e- 
6.4.2 Data Terminal 
If a data terminal is used as a remote display station, the following instruction must be used for 
establishing communications. 

SOH P A1 A0 ESC X T E R M CR LF 
. .  . .  
. .  . .  
. .  . .  Line Feed = OAH 
. .  . .  Carriage Return = ODH 
. .  . TERM 
. .  X 
. .  ESC = 1 B H  
. two digit Instrument Address in ASCII 
P for Configuration Mode 

S t a r t  of Header = 01H 

The connection is terminated with the instruction. 

ESC 0 S 

The 50XM1000 Converter utilizes the following control characters: - Functlon 

Ascll HEX 
CR LF OD OA move cursor to beginning of 

next line 

VT CR OB OA 

CR OD 

HT 

BS 

BEL 

09 

08 

07 

move cursor to beginning of 
previous line 

For operation, refer to 6.4.1 for terminal key assignment. 

move cursor to beginning of 
current line 

move cursor-to right 

move curser to left 

ring bell 

000333 
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6.5 Binarv Communications Mode 

6.5.1 Application 
The binary communications mode is intended for use as a high speed data link between up to 32 
microprocessor-based instruments (MICRO-DCI series, 50XM1000, etc. ) and a host computer. In 
the binary mode, information is compressed so that i t  may be sent approximately twice as fast as 
in the ASCII mode. However, this format is not compatible with “dumb’ terminals. The binary inter- 
face permits the user to write programs which automatically extract or change data in the signal 
converter at regular intervals. These programs are in a different notation, with the IBM PC version 
executed using BASIC with customized subroutine calls. (Additional information regarding data 
communication is provided in Section 6.4 Remote Display). 

In binary mode, it is possible to read and write as many times as desired in any order from a host 
computer or MICRO-DCI SUPERVISOR. The database for the 50XM1000 is defined in Section 6.6. 

To initialize the signal converter for binary Communications proceed as follows. The relevant data 
points can be set via the signal converter pushbuttons as previously discussed. 

Using the DATA LINK submenu, preset the following: 

a) Under COMMUNICATION, select ‘binary.” 

b) Under lNSTRU.ADDRESS, select unique 2-digit address (00-31). 

c) Under BAUDRATE, select 1200 Baud (typical). 

6.5.2 Firmware Characteristics 
1. Transparency Rule 

Whenever 7E (Hex) is transmitted as anything other than SOH, a 00 byte must be inserted directly 
following it. 

2. All transactions are initiated by the Host. 

3. All instruments will begin their response within 10 ms after the end of the transmission by the 
Host: otherwise a faulty transmission may be assumed. . 

4. Illegal messages received by the instruments wiil be ignored. 

5. The host must acknowledge the instrument’s response to a change request within 100 rns or the 
request will be ignored. 

6. A break of 100 ms in a message will cause the instrument to ignore the part before the break. 

7. The maximum number of data bytes per message is 50. 

000334 
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6.5.3 Hardware Characteristics e- 
1. Transmission Speed - 28,800 for 50XMlOOOB with 53SU1000 or 53SU5000, or 9600 for other 
computers (typical). 

2. Asynchronous by character. 

3. A binary communication character is - 
1 Start bit. 
8 Data bits,LSB is transmitted first. 
1 Even parity bit. 
1 Stop bit. 

4. Line is 4-wire; shielded twisted pair, RS-485 levels. 

6.5.4 Protocol Description 
The binary protocol used requires the host computer to initiate all transactions. It does this by send- 
ing either one of the following message types: 

1) Interrogate - used if it simply wants to read. 
2) Change - used if it wants to alter the value. 

The addressed instrument decodes the message and provides an appropriate response. 

6.5.4.1 Definition of Message Fields 
NOTE 

Numbers and/or characters used in this section are expressed in 
the Hexadecimal Number System (base 16). 

SOH 

I.A. 

NUM 

LO-ADD 

HI-ADD 

DATA 

xxxx 

Start of Header. This character, 7E denotes the 
beginning of a message. 

Instrument Address. The address of the instrument 
involved in the message. The I.A. must be in the 
range of 00 - 1F. 

Number of bytes of. data being transferred or re- 
quested. Must be in the range of 00 to 32. 

The least sianificznt 8 bits of a 10 bit address in the 
instrument. 

The most significant 8 bits of a 10 bit address in an 
instrument. 

An 8 bit data byte. 

Represents a.variable number of data bytes. 
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XXXXXXXX represents an &bit message to be sent with start, 
parity, and stop bits. 

.L 

MASK 

STATE 

LRC 

A byte containing '0' in bit positions where a 
change is to occur, and a '1' in other positions. 

A byte containing "1's in bit positions that are to be 
set to a 'l . ,  and '0's in other positions. 

Longitudinal Redundancy Character - Modulus FF 
sum of all bytes in the message, except for SOH 
and LRC. 

6.5.5 Message Types 

6.5.5.1 Host to Instrument 
1. INTERROGATE 

This message requests up to 1 6  consecutively stored bytes, beginning at the specified address of 
the addressed instrument. 

I NOTE 1 

01111110 EO + I.A. NUM LO ADD HI ADD LRC 

2. CHANGE 

This message sends up to 16 bytes of  new data to the addressed instrument. 

01111110 A0 + I.A. NUM LO ADD E1 ADD Data 1 XxxxjllExXx 

Data N LRC 

3. CHANGE BITS 

This message alters only the specified bits in the specified bytes in the addressed instrument. 

01111110 co + I.A. NUM LO ADD HI ADD Xask 1 State  1 

Xask N S t a t e  N SZC 

4. ACKNOWLEDGE 

This message signals the addressed instrument that its last message was received correctly. Instru- 
ment performs the change requested. 

0 1 1 1 1 1 1 0  80 + LA. 
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6.5.5.2 Instrument to Host (Response) 0- 
This message furnishes the data requested by the INTERROGATE command of the Host. 

- or - 

This message echoes back the previous CHANGE message of the Host. 

LO ADD HI ADD Data 1 01111110 20 + I.A. m 

Data N LRC 

6.5.5.3 Communication Transaction Examples 
Example - Transaction A 

1) Host sends INTERROGATE message. 

Host requests 9 bytes of data, beginning at address lOOOH from the instrument at address 03. 

01111110 11100011 00001001 00000000 00010000 11111100 
SOH Command NUM LO ADD HI ADD LRC 

2) instrument sends R E S P O N S E  message 

0 11 1.111 0 0010 0011 00001001 00000000 00010000 
SOH Command NUM LO ADD HI ADD 

XXXXXXXXXXXXXXXXXXXXXXXXXXX LRC 
Data l...................Data 9 

Example - Transaction B 

1) Host sends CHANGE message 

. Host sends two bytes of new data, to be loaded into the instrument at address 03 beginning at 
add ress 1 000. 

01111110 10100011 00000010 00000000 00010000 00001000 
SOH Command NUM L O  ADD XI .ADD Data 1 

000001100 11001901 
Data i LRC 

2) Instrument sends R E S P O N S E  message. 

01111110 00100011 00000010 00000000 00010000 00001000 00001100 
Data 2 SOH Command NUM LO ADD HI ADD Data 1 

01001001 
LRC 
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- 
. .. 3) Host sends ACKNOWLEDGE message. 

01111110 10000011 
SOH Command 

4) Instrument performs the change requested at end Of the Current control sequence (within 
100 ms). 

6.5.6 Finding Data Addresses 
In order to make use of the Binary Communications Mode, the HOST computer must have intimate 
knowledge of how the data is stored in the instruments connected to the data link. The following 
paragraphs show how to compute the actual address of the data as stored in a Series SOXMlOOOB 
Signal Conve Her. 

Numbers followed by OH’. as OOOCH, indicate number is expressed 
in Hexadecimal number system. 

Each data type has a particular base number which is used in the following computations. 

B Base = OOH 

L Base = 28H 

C Base = 2EH 

H Base = 65H 

The L (logical) data points are packed 8 to a byte. For example: L07, L06, L05, L04, L03, L02, 
L01, LOO, is one byte. 

A logical data point address is determined in the following manner: 

L number 
8 

Address = L Base + 

Sxample: To find address of logical data point L14, 

IC 
8 

514 address = 2 8 9  + - = 20U 

1 NOTE 1 
In these calculations we ignore fractions, as 14 + 8 resulted in 1.75 
or 1-314. This quotient of 1 was added to 28H to give a sum of 29H. I 

I 1 

The Byte data types are easily located, the calculation being as follows: 

Address = B Base + (B number) 000338 

6-39 



INSTRUCTION BULLETIN 50XM1000B SIGNAL CONVERTER 

' a- The C data types are floating point numbers and are made up of 3 bytes each. The first two bytes 
represent a 2's complementfraction whose absolute value is between 0.5 and 0.9999. The third 
byte is a 2's complement power of 2. 

For example, the representation of 100.0 is - 

6 4 i i , O O H , O 7 H  .XXXX x 2 '")  EXP may range 
from -128 to + 1 2 7  

+o.s  to 0,9999 

To find address of C data types we use the following formula: 

Address = C Base + ( 3  x C number) 

The H data types are comprised of 5 bytes each. They are represented in the same manner as the 
C types, except the fractional part is 4 bytes long. 

For example; representation of 100.00 is - 

64H, OOH, OOE, O O t f . 0 7 H  

To find address of H data types we use the following formula: 

Addre.ss = H Base + ( 5  x ti number) 
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6.6 DATA BASE 

The 50XM1000 may be integrated into a MICRO-DCI system via the MICRO-DCI binary corn- 
munications protocol. 
The 50XM1000 Converter hardware must be equipped with a RS485 interface assembly. Also, the 
50XM1000 must first be configured by entering the communications sub menu and then selecting 
the MICRO-DCI binary protocol, the instrument address and baud rate. 

6.6.1 50XM Converter Data Base 
Data base types are divided into four groups: 

a) 8-type (8 bit binary) 
b) L-type (logical parameters), 
c) C-type (single precision floating point numbers) 
d) H-type (double precision floating point numbers) 

6.6.1.1 B-Type Data Points 

BO 6 Current Output 

B 1 1  

B 1 9  
B2 0 

Totalizer Engineering 
Units 

Unit Number 

0 00 
0 0 1  
0 0 2  
0 03 
0 0 4  
0 0 5  
006  
000  
0 0 1  
302 
003  
004  
005  
006  
0 07 
008 
0 0 9  
313 
0 1 1  
012 
013  
0 1 4  
015 

0 - 2 0 -  
4 - 2 o m A  
0 - 1 o m A  
2 - 1 o m A  
0-10-20 mA 
4-12-20 mA 
0-5 mA 
1 (Liters) 
hl (Hectoliters) 
m3 (Czbic Meter) 
igal (Imperial Gallons) 
ugal (US Gallons) 
umg (Million US Gallons) 
bbl ( Barrels ) 
bls (Liquid Sarrels) 
kg (Kilograms) 
t (Tons) 
g (Grm.s: 
ml (milliliter) 
M 1  (megaliters) 
lbs (pounds) 
uton (US tons) 
kgal (US thousand gallons 

16 Bit binary number MSB 
16 Bit binary number LSB 
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322 

Data Point ~ ct i on 
52 1 Language 000 German 

001 English 
002 French 
003 Italian 
004 Spanish 
035 Finnish 
006 Du:ch 
007 Danish 
008 Swedish 

Rate Engineering Units 000 l/s 
001 l/min 
002 l / h  
016 hl/s 
017 hl/min 
018 hl/h 
032 m3/s 
033 m3/min 
034 *m3 /h 
048 igps 
049 igpm 
0 5 0  igph 
064 mgd 
065 gpm 
066 gph 

081 bbl/min 
082 bbl/h 
096 Sls/day 
097 bls/min 
098 bls/h 
112 kg/s 
11 3 kg /min 
114 kg/h 
128 t/s 
129 t/min 
130 t/h 
144 g/s , 
145 g/mi 
146 g/:? 
160 ml!s 
161 ml/mir? 
1 5 2  nl!k 
176 Ml/min 
177 Ml/h * 

178 Ml/day 
192 lbs/s 
193 lbs/min 
194 lbs/h 
208 uton/min 
209 uton/h 
210 uton/day 
22 4 kgal / s 

. 080 bbl/S 
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m a  D U  Function on 
2 2 5  k g a l / m i n  
2 2 6  kgal/h 

Day2 30- "wDianat_nn < .  
Meter S i z e  000 3 mm 1 / 1 0  i n  

0 0 1  4 mm 5 / 3 2  i n  
002  5 mm 3 / 1 6  i n  

6 mm 1 / 4  i n  0 0 3  
0 0 4  8 mm 5 / 1 6  i n  

1 0  mm 3 / 8  i n  005  
0 0 6  15  mm . 1 / 2  i n  
007  2 0  mm 3 / 4  i n  
0 0  8 2 5  mm 1 i n  
009 3 2  mm 1 - 1 / 4  i n  
0 1 0  4 0  mm 1 - 1 / 2  i n  
011  50 mm 2 i n  

0 1 3  8 0  mm 3 i n  
1 0 0  mm 4 i n  0 1 4  

015 1 2 5  mm 5 i n  
0 1 6  150  mm 6 i n  

2 0 0  mm 8 i n  0 1 7  
2 5 0  mm 1 0  i n  018 

0 1 9  3 0 0  mm 1 2  i n  
3 5 0  mm. 1 4  i n  0 2 0  

0 2 1  4 0 0  mm 1 6  i n  
022  4 5 0  mm 1 8  i n  
0 2 3  500 mm 2 0  i n  

6 0 0  mm 2 4  i n  0 2 4  
7 0 0  mm 2 8  i n  0 2 5  

0 2  6 7 5 0  mm 3 0  i n  
8 0 0  mm 32  i n  027  
900  mm 3 6  ir. 0 2  8 

0 2 9  1 0 0 0  mm ' 40  ir. 
030 1 1 0 0  mm 42 i n  
0 3  1 1 2 0 0  mm 4 8  i n  
032  1 3 0 0  mm 5 1  i n  
0 3 3  1 4 0 0  mm 5 4  iz 
0 3 4  IS00 mm 6 0  i n  
0 3 5  1 6 0 0  mm 6 4  in 
03 6 i 7 0 0  mn 66 ir. 
5 3 7  1300 Tr-11 - 7  I - :.- _ - -  
0 3  8 2 0 0 0  mm, 7 8  i n  
0 3 9  2 1 0 0  mm 8 2  i n  
0 4 0  2 2 0 0  mm 8 6  i n  
0 4 1  2300 mm 90 i n  
0 4 2  2 4 0 0  mm 9 4  i n  
0 4 3  1 mm 1 / 2 5  i n  
0 4 4  1 . 5  mm 1 / 1 2  i n  
0 4 5  2 m m  2 i n  

B2 4 

012  6 5  mm 2 - 1 / 2  in 

000342 
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Funct,on a- i 

B2 5 Baud Rate 000 110 Baud 
001 300 Baud 
002 600 Baud 
003 1200 Baud 
004 2400 Baud 
0 0 5  4800 Baud 
006 9600 Baud 
007 14400 Baud 
008 28800 Baud 

B3 0 
33 2 

Error Register 
Empty pipe Threshold Threshold f o r  empty 

pipe detection 

000243 
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6.6.1.2 L-Type Data Points 
NOTE 

All parameters marked by an asterisk (*) are used internally. All 
parameters marked by an (r) are read only. 

LOO r 

LO1 r 
LO2 r 
LO3 r 

- LO4 r 
L05' r 

LO6 r 
LO7 r 
L18 r 

L25 r 
L2 6 

L2 9 

Error 1 

Error 2 
Error 3 
E r r o r  4 
E r r o r  5 
Error 6 

Error 7 
Error 8 
Flow Direction 

*Flow indication 
Cal factor 

Cal fact.or 

A/D converter out of range 
(positive) (l=true) 
Vref too low 
Flow signal greater than 130% 
external cut-off 
NVRAM defective 
A/D converter out of range 
(negative) 
Vref t o o  high (positive) 
Vref t oo  high (negative) 
Forward flow (1) 
Reverse flow ( 0 )  
N o r m a l  ( 0 1 / reverse (1) 

( 0 )  Fixed 
Configurable (1) 
10 m/s ( 0 )  
33..33 ft/s (1) 

6-45 



INSTRUCTION BULLETIN SOXMlOOOB SIGNAL CONVERTER 

I 1 e- 6.6.1.3 C - Type Data Points 
NOTE 

All parameters marked by an asterisk (*) are used internally. 
All parameters marked by an (r) are read only. 

COO r 
C04 
COS r 
C07 r 
C14 r 

Low flow cut off 
Dens i ty 
Pulse factor 
Damping 
Flowrate 

Low flow cutoff 
Density 
Pulse factor 
Damping 
Flow rate as a percent of span 
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6.6.1.4 H - Type Data Points 
NOTE 

Parameters marked by an (r) are read only. I 
Para D O k  F u n c t i o n  
HO 0 Totalizer > F 

HO 1 Totalizer c R 

H02 Cal factor 
HO 3 Span 
H11 r Flow rate - 

E m  on 
Totalizer counts forward flow 
in Engineering units (see Bll) 
Totalizer Counts reverse flow 
in Engineering units (see 511) 

Engineering units m3/hre 
Flow rate in customer units 

Engineering units m 3 e  /hr 

3 
eEngineering units must be in m /h and Qmax DN must be set to 10 m / s .  
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6.6.1.5 Auxiliary Devices e- 
The F&P Series 53HC3300 is a se t  of firmware programs designed for use  with IBM AT or XT per- 
sonal computers. These  programs are designed to assis t  the  user  in generating customer 
programs for the MICRO-DCI family of microprocessor based instruments. The host computer can  
serve as a programming terminal for MICRO-DCI instruments, or as a n  engineering data  terminal 
for configuration and data display in conjunction with a new series of 'smart" instruments such  as 
t h e  50XM1000 Signal Converter. 

The  following programs that will find use with the  5OXM1000 Converter are: 
4 

P C  DRIVER - The  MICRO-DCI PC Driver consists of four assembly language subroutines which 
a re  called from a user written BASIC program. These  subroutines provide a simple interface to t h e  
MICRO-DCI data  link binary communications protocol. With these  subroutines the  user can  access 
and/or modify any  data  base location of a MICRO-DCI or  other 'smart' instruments connected to  
the  PC via serial ports o r  via F&P SUPERVISOR-PC board. 

Refer t o  Instruction Bulletin 53HC3300 for program loading procedures, subroutine call statements,  
operating instructions, etc. 

6.6.1.6 HART Interface 
T h e  optional HART protocol system, when supplied, permits simultaneous 4-20 mA and digital sig- 
nal transmission on the  s a m e  2-wire cable. With this protocol, process  parameters such as instan- 
taneous  flow rate and cumulative total flow, or operating conditions such  as alarm values, c a n  be 
monitored or altered by a n  external 'smart device, e.g., a host computer. This interface allows the 
50XM1000 data  base to  be uploaded into the host computer. Operating parameters which would 
only b e  changeable a t  the 50XM Converter can  be scanned and remotely reconfigured. 

Firmware and hardware a r e  optionally available to implement a HART Protocol information ex- 
change  between the converter and the F&P 50HC1000 hand-held computer. This data link permits 
continuous monitoring of process  variable and totalized flows and  provides for configuration of the  
following: 

Values and  units for range . 
Pulse factor and  units for totalizers as well as reset capability 
Damping, noise reduction, low flow cutoff value 
Empty pipe detector se tup  
Alarm fail safe condition 
Converter tag name and  record information 
Calibration of t he  analog (4 - 20 mA) output 

The  following parameters may be displayed but not configured: 

Meter size and calibration factor 
Instrument type (50XM1000) and manufacturer (F  & P) 
Totalizer overflow values 

- Refer  to the  50HC1000 Hand-Held Computer Instruction Bulletin for detailed information regarding 
application of HART Protocol. 

When implementing the  HART protocol, the control computer is the  master and the field transmitter 
t he  slave. In addition to  this primary master a second master (such as the Series 50HC1000 Hand- 

080347 
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Held Computer) can become active. Data is transmitted at 1200 baud, with the serial information 
being encoded and detected as outlined in the Bell 202 standard. 

080348 
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7.0 MAINTENANCE 

7.1 General Discussion 

The 50XM1000 Signal Converter is a microprocessor-based instrument. All computations, data 
manipulation and sequencing operations a re  software controlled. Display of flow rate and the 
cumulative total flow a r e  performed automatically concurrent with flow through the associated flow- 
meter. A s  the flowmeter h a s  no  moving parts that are subject to  mechanical wear  and the signal 
converter has  no operating controls that require field adjustment, there a r e  n o  recommended peri- 
odic tests  to be  performed. As a result, routine system maintenance is not required. 

If in the course of operation the  signal Converter does not perform as expected, it is normal for the 
. operator to  first suspect  that t h e  software configuration is faulty. Although this may occasionally be 

true, it should be emphasized that the EPROM and non-volatile memory devices used in the signal 
converter are highly reliable. Should a malfunction be evident, remove the signal converter housing 
cover and see if the CPU light is energized. (This LED is located on the lower right corner of the 
converter assembly as shown in Figure 7-1 .) When the CPU light is energized steadily, it is prob- 
able that the microprocessor and  associated memory devices are functional. In this case, proper 
operation of the flowmeter should be established before troubleshooting the signal converter. 

Due to the  complexity of troubleshooting microprocessor-based instruments, maintenance beyond 
the assembly level is not recommended. If troubleshooting of the signal converter assembly is at- 
tempted, it should be  noted that many of the CMOS type IC chips used in this assembly are static 
sensitive devices that can  be internally damaged if not handled properly. Also, caution must be 
used when connecting tes t  probes, as even a momentary accidental short may damage or destroy 
a n  integrated circuit. Further, although protection is provided against electro-static effects by built- 
in circuitry, the following precautions should be taken if it is necessary to handle the 50XM Con- 
verter printed circuit assembly: 

1) Ground all tes t  equipment. 

2) Technicians should use  grounding-type wrist straps. 

3) The surface of the service bench should be grounded to  preclude static electric build-up. 

4) All CMOS devices should be stored or transported in materials that are anti-static. (Do not use 
ordinary plastic wraps or bags). Typically, protection of the converter assembly can  be effected by 
first covering the printed circuit assembly with aluminum foil and then  providing an outer wraD of 
heavy paper. 

When a system malfunction is evident, the first s tep is to determine whether the problem is 
hardware or software related. If the signal converter appears to respond normally to functional 
operations such as those expected to  occur during the course of parameter monitoring, self test 
procedures, etc.. and system constants can  be verified as correct - but the  displayed process 
values a r e  wrong, then proper operation of the flowmeter should be verified. 

When the  signal converter exhibits total failure (no display can be obtained on  the LCD), then pos- 
sible loss of the  external power source or a n  internal hardware malfunction could be  t h e  cause. A 
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simple volt-ohm analysis will quickly indicate whether the problem is external or internal. Use of a 
conventional V-0-M type multimeter is considered adequate for voltage and resistance analysis. 
An electronic frequency counter and oscilloscope will also be useful for verifying the output frequen- 
cy rate, signal tracing, etc. 

In the event of a hardware malfunction, a replacement converter assembly can be quickly sub- 
stituted for the defective assembly, thereby minimizing system downtime. FBP Company offers a 
factory repaidexchange program to facilitate replacement of a defective electronics module, i.e., 
the complete signal converter assembly. Under this repair/exchange program a fixed price will be 
charged to the account of the customer for replacement of defective equipment, with appropriate 
credit issued when the repairable unit is received by F8P (shipping charges prepaid). 

When communicating with F8P in regard to a replacement converter assembly, it is important to 
refer to the complete instrument serial number and model number to assure that the correct re- 
placement assembly will be provided. The serial number and model number are given on the FBP 
manufacturing specification sheet and on the instrument nameplate (attached to the housing base). 
Should any doubt arise regarding the proper procedure for solving a service problem, it is sug- 
gested that users contact their local F8P service facility for technical assistance. 
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7.2 Signal Converter Disassemblv 

Should it be  necessary  to disassemble the signal converter for calibration, troubleshooting, or re- 
placement of a defective assembly,  proceed as outlined below. 

7.2.1 Removing Converter Module from Housing 

- 
WARNING 

Equipment powered by an ac line service constitutes a 
potentially lethal electric shock hazard. Always de-energize 

system power before removing the housing cover. 

1) To remove the  converter  housing cover, unscrew the four hef head mounting screws  located in 
t h e  c o m e r s  of the  cover.  These are captive-type screws and  should not be removed from the  hous- 
ing cover. Store  t h e  housing cover  for re-assembly. 

2) O n  top of the  digital printed circuit board (see Figure 7-1), unscrew the four sc rews  that p a s s  
through t h e  
1-?/8 inch standoffs located near  t h e  comers  of the converter module. Support  t h e  converter 
module while removing t h e  last of the  4 mounting screws. This will prevent excessive strain on in- 
terconnection cables. S a v e  this mounting hardware. 

3) Disconnect t h e  20-pin ribbon-type signal cable from receptacle 1 X2 (located on t h e  lower left 
e d g e  of the analog board).  Disconnect the 3-pin power plug from receptacle 1 X1 (located o n  the 
lower right e d g e  of t h e  analog board). 

The converter module is now disconnected and  c a n  be removed from the housing. 

7.2.2 Disassembly of Signal Converter Module 
To obtain access to  optional plug-in assemblies  located on the  analog board (see Figure 7-l), it is 
necessary to separa te  t h e  two p c  boards as outlined below. 

1)  Unscrew t h e  four 5/16 inch hex nuts that secure the  digital board to the 1-7/8 inch standoffs. 
S a v e  this hardware. 

The  digital board c a n  then be iiited slightly and  tilted up (away) from the lower pc board. 

2) If it is desired to s e p a r a t e  the  analog and digital p c  boards, disconnect the  26-pin interboard 
cable from receptacle 1x3 o n  t h e  analog board. 

The converter module c a n  be reassembled by performing t h e  above procedure in reverse  order 
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- 
NOTE 

It is possible to place incorrect data  into the converter when using 
the  MICRO-DCI binary interface. If this interface has been used to 
change  parameters,  verify that all converter data  is within proper 

limits before continuing troubleshooting. 

7.3 Troubleshooting - .  

A series of simple tes t s  may be performed on the signal converter module to determine problem 
areas. If proper converter operation cannot be achieved when these s teps  a re  completed, then it 
should be assumed that the converter h a s  a failed component, most of which a re  not field replace- 
able. It is assumed that persons following this procedure are thoroughly familiar with operation of 
the  device and  that the  entire flowmeter system has previously operated correctly. Servicing of 
the signal converter should only be attempted by a qualified electronics technician. 

7.3.1 Procedure 
Typical troubleshooting procedure is outlined here. The  appropriate response or course of action is 
indicated by ' '. 
1. Sys tem has  no  output, display and CPU LED not illuminated: 

Check power fuse o n  converter assembly. (Component location is shown in Figure 7-1 .) 

Verify power input source  is operational and that the applied voltage is correct. 
, 

2. No characters  present on  display: 

Check display contrast adjustment, R207, on Digital pc board. 

3. Error m e s s a g e s  appea r  o n  display instead of the normal flow rate and totalization information: 

* Attempt to determine the  source  of any error message (some are detailed further on in 
this procedure). Error code numbers are also defined in Section 4.0 Functional Description. 

Check sys tem interconnection wiring for loose connections, open or shorted cable(s), etc. 

4. Garbled information or missing characters appear  on the  display: 

* Execute the  display self-test. Assuming no other ;Jroblems exist, the  converter can 
operate  without a display, except that no data can be changed. 

5. Converter output does not appea r  to be correct but display- information s e e m s  OK: 

* Move to t h e  'SELF-TEST' menu and execute the lout and Fout functions. The  Frequency 
self-test will also produce both a 10 kHz and an  active pulse output. On some  units, a fuse 
is present on t he  digital pc board in series with lout. The integrity of the fuse should be 
verified if n o  analog output current is present. 

6. Error m e s s a g e  'U-REF too low' or 'U-REF too high' present: 
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If  t h e  initialize routine is invoked, t h e  converter must be recalibrated. 
Refer to Section 5.0. I 

* Check for proper reference voltage (+/-65 to  +/-75 mV). Use S204 o n  digital p c  board 
(see Figure 7-1) to place reference voltage into a dc condition (switch s e t  to  'open' for 
negative, toward board e d g e  for positive). Always return S204 to the 'as found' position. 

Check magnet  coil wiring (in flowmeter) for proper circuit resistance. 

Cycle converter power off and  on.  

7. CPU LED is flashing (it should be on continuously): 

Cycle converter power off and  on.  

8. Error message  'NVRAM Defect' a p p e a r s  on display: 

Log all process  parameters (range, damping, totalizer factors, etc.) a n d  en ter  the  'code 
1000' mode. S t e p  to the  'INITIALIZE' menu and  press  'ENTER'. Manually load all calibra- 
tion parameters  back into converter as they a p p e a r  o n  the attached tags .  

9. Error message  'A to  D OVERLOAD' a p p e a r s  in display: 

Check for incorrect range, non-full pipe, excessive flow noise, incorrect reference, im- 
proper grounding, excessive dc voltage on meter  electrodes. 

Apply a short  circuit between flowmeter terminals 1, 2, and 3 (except o n  model 1 OD1 477). 
The current output should drop to less than 1% of calibration factor (Range  DN). 

10. Converter does not appear  to be in calibration: 

Using t h e  55XC2000 Flow Simulator, apply input signals representing various points 
within the range. If the  converter checks out properly, the problem may be in t h e  flowmeter, 
or system interconnection wiring may be defective. 

T h e  following problems can only occur if t h e  referenced options are present: 

11. 'Empty Pipe' m e s s a g e  appears  on display when pipe is known to be full o r  does not respond 
when pipe empties: 

Re-verify set-up of empty pipe detector 

12. Data link communication does not take place properly: 

Invoke the  d a t a  link self-test after connecting the  converter receive line(s) to the transmit 
line(s). This is a temporary connection for tes t  purposes.  

For t h e  RS485 link, place a jumper between terminals T- and R-. a n d  another  jumper 
be tweenT+ a n d  R+. 

For t h e  RS232-C link, place a jumper between terminals TD and RD. 
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rect converter operation, it may be assumed that the converter 
module is defective and should be replaced. 

Replacement fuses must be the same as the original type supplied 
with the converter (Le., 5x20 mm 'T' type), LITELFUSE type 218. 

Other type fuses may blow as power is applied. 

7.3.2 Test Point Information 

7.3.2.1 Analog Board 
(Test point location is shown in Figure 7-1.) 

TPlOl = analog circuit common (same as '3' of the primary) 

TP102 = reference signal (nominal +/-70 mV square wave at 114 or 118 of the power line frequency) 

TP103 = multiplexed signal and reference; with signal at approximately 550 times the input level ob- 
served at input terminals '1' and '2*, and the reference signal selected every hundredth measure- 
ment at 30 times input level (see TP102) 

TP104 = full wave rectified reference voltage used for driver pulse width modulator control. 

7.3.2.2 Digital Board (all signals are 5 volt CMOS logic level) 
(Test point location is shown in Figure 7-1.) 

The following points are contained in a strip near the edge of the digital board: 

TP1 = digital circuit common (same as '3' of primary) 

TP2 = is not used 

TP3 = serial communication data received by 50XM1000 CPU (RXD) 

TP4 = serial communication data sent by 50XM1000 CPU (TXD) 

TP5 = + 5 volts dc 

The following points are contained in a second group located at the perimeter of the digital board. 
(On :he fatest design, !hese test points are ac!uaily a row of printed circuit solder pads located 
along the left side of the Digital board.) 

41 = 1 .OOO MHz crystal clock oscillator 

42 = 31.250 kHt (derived from 41) 

43 = comparator output of analog to digital converter (activity depends on magnitude of veloclty 
input signal) 

. 
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44 = CPU master measuring interrupt (line frequency or 112 line frequency depending on setting of 
analog board 301 or dc power clock module selected) 

45 = clock burst for analog to digital converter (length of pulse train depends on magnitude of 
velocity input) 

46 = analog multiplexer control - logical '1' only when reference voltage is to be measured 

47 = CPU 'reset' terminal - must be low for CPU to run 

48 = CPU '# terminal used for memory control and generally consisting of 170 n s  pulses occur- 
ring every 550 n s  

49 = CPU 'm' terminal generally consisting of 250 ns pulses occurring every 550 ns  

50 = not used 

51 = scaled pulse output into gate  array (pulse width and repetition rate are t h e  s ame  as a t  the out- 
.put terminals and information is present for both flow directions) 

52 = watch dog timer from gate  array to CPU - the line is normally high unless a system fault is 
present 

53 = nominal 0 - 10 kHz converter output - pulses a re  32 u s e c  wide and must be  averaged for at 
least 100 ms  due  to their synthesized nature 

7-7 
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7.4 Parts List 

r NOTE 1 
When specified, the HART interface module is included as part of 
the converter assembly along with the magnet driver and the sig- 

nalheference module, Le., these modules are factory installed. The 
data link and pulse output modules are plug-in type boards and the 

selected assembly can be added in the field. 

7.4.1 Function Modules 
DESCRIPTION 

+Opt0 Pulse Output Module 

+Active Pulse Output Module 

+RS 2324  Data Link Interface Module 

+ R S  485 Data Link Interface Module 

'Empty Pipe Detector Module 

'SignaVReference Module 

'Magnet Driver Module 

'HART Interface Module (Kit) 

"LCD Assembly 

# Ansa Rom (Design I eve1 E) 

120 V ac, 50/60 Hz 

oard (Des Ian I eve !B) 

Opt0 Pulse Output 

PART NUMBER 

D685A432U02 

CD685A290U01 

D685A287U01 

D685A299U01 

CD685A330U01 

CD685A487U06 

CD685A329U01 

61 4L279U01 

177A118U02 

CD685A371 U50 

CD685A372U5 1 

Totalizer Reset CD685A372U52 

Opt0 Pulse and Totalizer Reset CD685A372U53 

EEPROM Board-required on all Digital Boards D685A458U03 

+ Pulse output and data link options are mutally exclusive. 
Factory Installed. 

** Requires unsoldering 2 wires to remove LCD from Digital Board. Polarity must be observed. 
# Analog PCB does not include HART Interface Module. See Section 7.4.2. 

000256 
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7.4.2 Signal Converter Assembly (120 V ad24 V dc) 
FEATURES ADDITIONAL SIGNAL CONVERTER 

24 V dc (15 Hz) MODULE 120 V ac 

Without Empty Pipe CD674A254U50 0674A279U32 
Detector 

Empty Pipe Detector C D674A2 54 U 6 1 

Empty Pipe Detector and D685A287U01 CD674A254U5 1 CD674A254U61 
RS232-C Data Link 

CD674A254U5 1 

Empty Pipe Detector and D685A299UOl CD674A254U51 C D674A254U6 1 
RS485 Data Link 

Active Scaled Pulse and CD685A290UO 1 CD674A254U51 CD674A254U6 1 
Empty Pipe Detector 

Opt0 Coupled Pulse 
output 

Opto Coupled Pulse 
Output and Empty Pipe 
Detector 

Totalizer Reset 

Totalizer Reset and 
Empty Pipe Detector 

Opto Coupled Pulse 
Output, Totalizer Reset 

Opt0 Coupled Pulse 

and Empty Pipe Detector 
. Output, Totalizer Reset 

HART Protocol and 61 4L279U01 
Empty Pipe Detector 

AART Prctocoi, Zxiernal S i  O L 2 7 9 t i O 1  
Totalizer Reset and 
Empty Pipe Detector 

HART Protocol, Empty 61 4L279U01 
Pipe Detector and Scaled CD685A290U01 
Pulse 

C D 674A2 54 US2 CD674A254U62 

CD674A254U53 CD674A254U63 

CD674A254U54 

C D674A254U55 

CD674A254U56 

C D 674A254U 57 

CD674A254U5 1 

C8674A254U55 

CD674A254U51 

CD674A254U64 

C D 674A254 U65 

CD674A254U66 

CD 674A2 54 U67 

CD674A254U61 

CD674A254U61 

000357 7-9 
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7.4.3 Signal Converter Fuse Replacement 
PART NUMBER SYMBGL PC ASSEMBLY DESCRIPTION . 

F101 Analog Board 250 V, 0.25 A D151 BOOl U03 
1 loll20 v 5x20 mm 'T' type, 

LITITLFUSE Type 218 

Analog Board 
2201240 V 

250 V, 0.125 A 
5x20 mm 'T' type, 
LllTELFUSE Type 21 8 

Analog Board 
24 V dc 

250 V. 1.25 A 
5x20 mm 'T' type, 
LITTELFUSE Type 218 

D1518001 U08 

151 BOOl U 1 6  

7.4.4 Signal Converter Assembly (100/110 V ac, 220 V ac, 240 V ac) 
DESCRlPTlON PART NUMBER 

100/110 V ac Signal Converter without Options 698821 5U01 

220 V. ac Signal Converter without Options 

240 V ac Signal Converter without Options 

698B215U02 

698821 SUO3 

000253 
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7.4.5 Compatibility Guide 
1.The following printed circuit assemblies  may be u s e d  with a n y  ser ies  50XM1000 Signal Con- 
verter without regard to design level: 

Digital Board 
LCD Display 
Empty Pipe  Detector Module 
Active P u l s e  Output Module 
RS232-C Data Link Module 
RS485 Data Link Module 
Magnet Driver (part of Analog Board) 

2. The following modules  must & be used with devices  of their particular design level: 

Analog Board (includes magnet driver a n d  signallreference module) 

Signal lReference Assembly (part of Analog Board). 

NOTE 
Recalibration may be necessary when ana log  or digital boards a r e  
replaced in the  field. Always venfy correct calibration as outlined in 

Section 5.0. 

3. Identification of Analog and  Digital Boards of design levels A and  B 

a)The  analog boards  a r e  most easily distinguished by t h e  presence  of a separate  Input Signal 
module in design level A. This module is adjacent to the  signallreference assembly and nearest to 
the  board edge .  These input modules a r e  ceramic, approximately 112 inch high, and 2 inch long. 
design level B Analog boards  contain only t h e  signallreference module in this area.  

b)The most easily distinguished features of t h e  design level B digital boards are the presence of 
t h e  'Start in English' jumper  a n d  a plastic e n c a s e d  surface mounted 11 .OS9 MHz oscillator. The 
jumper a p p e a r s  between t h e  LM317 Voltage Regulator (N201) and the standoff along the s a m e  
e d g e  as the  f u s e  a n d  ribbon cable connector. Design Level A boards did not have a 'Start in 
English' jumper a n d  u s e d  a metal encased  11 .OS9 MHz oscillator. 

4. EPROM Replacement  

This memory chip is factory programmed and installed as component D203 on the digital board. 
The  EPROM is socket  mounted and can  be replaced in t h e  field by a n  exact replacement part. The 
component part number  is printed a n  ;he iop oi  :he E?ROM. The part number nay change with 
design level of the  digital board and/or the applicable firmware requirement. 
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INSTRUCTION BULLETIN 50XM1000B SIGNAL CONVERTER 

Al05-PULSE OUTPUT 
- 0 R -  RIBBON 

COMMUNIU.TIONS A 1 0 4  CABLE 
INTERFACE MODULE DRIVER (INTER BOARD) 

CONVERTER 

‘-1 r-9 , 

iiESISYOR 
VOLTS INSTt.LL) 

1 6R!05. I O 6  
220 j 38102 

2 4 0  3R101 

m .  
snowN A; 7.5 nz 

( 2 2 0 / 2 4 0 V l  
0 . 2 5 0 A  -OR-USE 0.125 A 

ANALOG PCB (BOTTOM ASSEMBLY) ( 110/120 v I FUSE GI-3119 - 2  

FIGURE 7-1. LAYOUT, ANALOG AND DIGITAL PC ASSEMBLIES 

0 8 0 Z G O  
7-12 



INSTRUCTION BULLETIN SOXMlOOOB SIGNAL CONVERTER ? 4 1 2  

FIGURE 7-2. LAYOUT, PULSE OUTPUT MODULE (A105) 

FIGURE 7-3. LAYOUT, RS485 DATA LINK MODULE (A105) 
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INSTRUCTION BULLETIN 50XMlOOOB SIGNAL CONVERTER 

FIGURE 7-4. LAYOUT, RS232-C DATA LINK MODULE (A105) 

FIGURE 7-5. LAYOUT, DRIVER MODULE (A104) .e 
7-1 4 



INSTRUCTION BULLETIN SOXMlOOOB SIGNAL CONVERTER * 7 4 1 2  

!4- 
NOT I h l S T A U O  

/-"N MODEL xw 

u u u u u u u u u u u u u u u u u u u  
1 to 

HPCOl 

FIGURE 7-6. LAYOUT, SIGNAL AND REFERENCE MODULE (A103) 

1 2  5 6  0 I O  

FIGURE 7-7. LAYOUT, EMPTY PIPE DETECTOR MODULE (A102) 
000363 
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e- 

9 BLACK- GRAY BLUE \ \ 
DIGITAL 
W/HART 

PCB 
OPTION 

- HART INTERFACE PCB 

FIGURE 7-8. LAYOUT, DIGITAL BOARD WITH HART INTERFACE 
MODULE . 

0 
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L -  

.. 

DRIVER M O D U L E 7  . 

OSCILLATOR 

ASSEMBLY 

ANALOG 

A .  ANALOG BOARD W/dc CONVERTER 8. ASSEMBLY DETAIL 

E .  LAYOUT 
C. LAYOUT,  D C - D C  CONVERTER 0. LAYOUT DC-DC CONVERTER OSCl LLATOR 

(UPPER P C  ASSEMBLY) (LOWER P C  ASSEMBLY 1 A SSE M BLY 

SI-6885 

FIGURE 7-9. LAYOUT, DC/DC CONVERTER ASSEMBLY 
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/ 4 1 2  DOCUMENTATION QUESTIONNAIRE 

YOLT ms"n'ers t c  the questi~ns belm sfid other c u i m ~ i i t ~  a s s i s t  US in 
publishing better documentation, If an answer requires explanation 
please use space provided. All comnents and suggestions becune the 
property of Fischer 6 Porter Co. 
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3. Is the information: 
Easily understandable? ~ 
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Properly organized? 

Canpl ete? 

Sufficiently i 1 lustrated? 

OTHER COMMENTS 
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No postage necessary 
if mailed i n  U.S.A. 

Address 

If F&P employee, please include 
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ADDENDUM TO MAGNETIC FLOWMETER c 
AND SIGNAL CONVERTER 
INSTRUCTION BULLETINS 

The following information is applicable to all F&P Magnetic Flowmeters and Signal 
Converters supplied after March 1992. These  products are provided with NEMA 4X 
finishes. 

Read and Save this information 

NEMA 4X, Corrosion Resistant Finish 

The NEMA 4X rating applies to the meter body and electronics enclosure only. The following acces- 
sories (if supplied) may not meet NEMA 4X unless specifically ordered as NEMA 4X: 

meter flanges 
meter installation hardware: studs, nuts, bolts 

enclosure mounting hardware for pipe or wall mounting 

conduit hardware 

This product is painted with a high performance epoxy paint. The corrosion protection provided by 
this finish is only effective if the finish is unbroken. It is the users' responsibility to 'touch-up" any 
damage that has occurred to the finish during shipping or installation of the product. Special atten- 
tion must be given to: meter flange bolting, pipe mounting of electronics, conduit entries and 
covers that are removed to facilitate installation of repair. For continued corrosion protection 
throughout the product life, it is the users' responsibility to maintain the product finish. Incidental 
scratches and other finish damage must be repaired and promptly re-painted with approved touch- 
up paint. Provide the model number and size of your product to the nearest Fischer & Porter repre- 
sentative to obtain the correct touch-up paint. 

This Addendum supplements the following Model Numbers: 

1 OD1 476 50CD9001 50s F2000 1 OD1 430 
10D1435 1 OD1 472 1001477 50PZ1000 50SMlOOO 
1 OD1 462 10Dl475 1 ODX3011 5OSD1000 SOXMl 000 

1 OD1 465 

Pub. No. 24438 

O O ( - J ~ ~ . ~  
Copyright 1992 Fischer & Porter Company. [June 19921 



ADDEl'u'O*dM Te, 

MAGNETIC FLOWMETER 
INSTRUCTION BULLETINS 50XM1000 AND 50x01 000 PORTER 

8 

I ADDENDUM TO MAGNETIC FLOWMETER 
INSTRUCTION BULLETINS 50XM1000 AND 50X01000 1 

T h e  purpose of this addendum is to supply additional information when using t h e  50XM1000 and 
SOX01000 Signal Converters with the  10DX2112 Flowmeter. 

When t h e  50XM1000 Signal Converter is supplied with t h e  10DX2112 Flowmeter t h e  applicable 
interconnection diagram to u s e  is Figure 2-5 in the  50XM1000 Instruction Bulletin. 

When the 50X01000 Signal Converter is supplied with the  10DX2112 Flowmeter t h e  applicable 
interconnection diagram to u s e  is Figure 2-3 in the  50X01000 Instruction Bulletin. 

PN 24618 

[Supplements PN 24584 a n d  PN 24422AJ 

Copyright 1993 Fischer 8 Porter Company. [December.l993] 



APPENDIX D 
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8/2/95, 823am, Rev. No.: 0 
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JUL-26-95 WED 8:32 FERMCO MA1 NTENANCE FAX NO. '/ 5137389519 P. 02 

WORK ORDER : PCPlOO -00-00 W: MPLAN DEPT: MPLAN ST: 20 PRI: 7P 
PLANNER : PM CLS: 161 SUPV: SUP REQ BY: PrT 
ASSIGN TO EQUIP U/D: U DOWN HRS: . - 0  SHOP : 
EQUIP AVAIL : WO ACCOUNT: 99999-999  QA: 4 
REQ COMPL DATE: 01/01/01 SHUTDOWN : CAPITAL EXPENSE : 

5 

EQUIP NO: PM-EQUIP PSEUDO NUMBER FOR MASTER PLAN WORK ORDER 
SPECIFICATIONS: PSEUDO NUMBER FOR MASTER PLRN WORK ORDERS ONLY 

WORK ORDER DESC: INSPECTION OF SUMP mTMPS - 

PERMITS REQUIRED: 

TOTAL MANHOURS 2 -60 

MATERIALS : 

STOCK NUMBER DESCRIPTION 
R S M  PIAN OPTNL 

REPAIR QTY QTY FART 

RELEASE WORK 
FACILITY OWNER: 
DATE : 

MAINT SUPV: 
DATX : 
FACILITY OWNER: 
DATE : 

COMPLETION 

SPECIAL/SAFZTY INSTRUCTIONS : 

PCPlOO 



JUL-26-95 WED 8:  32 FERMCO MA I NTENANCE FAX NO. 5137389519 P. 03 

ZQ28lOB RL-5.1 WORK OP_D_ER_~OB_PLAN___R~-DATE.:-O-7-~2 6 L9 5-0 0-:-54-PAGE-- L 

DATABASE: 1 PRODUCTION EATABASE 
PLANT! F CMMS PLUS - FERMCO 

-----------------------------------:---------------------------------------- 

WORK ORDER NO: PCP100' -00-00 DESC: INSPECTION OF SUMP PUMPS 
EQUIPMENT NO: PM-EQUIP DESC: PSEUDO NUMBEI? FOR MASTER PLAN WORK OPDEP. 

SPECIAL/SAFETY INSTRUCTIONS: 
4 

STEP 1 THE MAINTENANCE SUPERVISOR SHALL INFORM THE 
FACILITY OWNZR OF SCHEDULED PREVENTIVE MAINTENANCE 
ACTIVITIES. 
STEP 2 THE FACILXTIES OWNER SHALL SIGN THE WORK 
ORDER TO RELXASE THE EQUIPMENT FOR WORK. THE 
MAINTENANCE SUPERVISOR IS RESPONSIBLE FOR DETERMINING 
WHAT WORK PERMITS ARE REQUIP-ED AND IS RESPONSIBLE FOR 
OBTAININQ THEM. 
STEP 3 VISUALLY INSPECT THE SUMP PUMP IN OPERATION, 
MANUALLY TRIP FLOAT SWITCH IF NECESSARY TO OPERATE 
PUMP (DO NOT OPERATE DRY). RECOFD INSPECTION RESULTS 
ON CHECK SHEET MECH PMP-114 
STEP 4 CHECK FOR EXCESSIVE VIBRATION. DAMWE TO THE 
CASING OR FLANGES, MISSING OR EROWN BOLTS OR NUTS. 
LEAKAGE AT TEE FLANGES OR PACKING GLAND. 
STEP 5 
STEP 5 IF PACKING GLAND LEAKS EXCESSIVELY ATTEMPT TO 
REDUCE LEAKAGE BY TIGXTENING FOLLOWER NUTS. IF THIS 
FAILS LOCK OUT THE PUM? PER LOCK AND TAG PXOCEDURE 
FMPC-719 AND ADD A RING OF PACKING. UNLOCK THE! POWER 
AND RE-TEST THE PACKING SEAL TIGHTENING AS NEEDED. 
IF RIIS IS NOT SUCESSFUL LOCK OUT AND REPACK THE PUMP. 

CONDITION OF THE SHAFT OR SLEEVZ IN THE ' 

GLAND AREA. REPACKING IS NOT RSCOYMENDED 
IF THE S W T  OR SLEEVE IS DAMAGED. SRAFT 
OR SLEEVE REPLACEMENT OR REPAIR SHOULD BE 
DONE ON A CORRECTIVE MAINTENANCE WORK ORDER 

STEP 6 
STEP 6 UNLOCK TKE P W P  AND TEST RUN IT. COMPLETE THE 
CHECK SHEET NOTING ANY UNUSUAL CONDITIONS FOUND AND 
REPAIRS MADE. 
STEP 7 COMPLETE THE WORK ORDER AND RECORD kW 
UNUSUAL PROBLEMS ~ 

NOTE: AFTER REMOVING TAF OLD PACKING INSPECT THB 

NOTE: THE FACILITIES ONNER AND THE MAINTENANCE 
SUPERVISOR SHALL SIGN THE COMPLETED WORK 
ORDER ~ 



- * JBL-26-95 WED. 8:32 FERMCO MA I NTENANCE FAX NO, 5137389519 P. 04 . 

t. 74.22 
ZQ28lOB RL-5.1 WORK ORDER JOB P W  RUN DATE: 0 7 / 2 6 / 9 5  O8:54 PAGE 3 

DATABASE : 1 P R O D l I ~ I O N  n.2-T.n=n_cg 
PLANT: P RlMS PLUS - FERMCO 

WORK ORDER NO: PCPlOO -00-00  DESC: INSFECTION OF SUMP PUMPS 
EQUIPMENT NO: PM-EQUIP DESC: PSEUDO NUMBER FOR MASTER PLAN WORK ORDER 

J O B  OK - PRODUCTION DATE 

JOB OK - MAINTENANCE DATE 

.- REPAIR REMARKS 

FAILURE (Y/N) : PROD HRS LOST: NEW SERIAL NO: __ 

CRITIQUE FOR WORK ORDER NO. 

- >- 
JOB RAN OWR/DM)ER (CI’RCLE ONE) TRE ESTIMATED HOERS BECAUSE: 

. 000324 





ATTACHMENT IV 

ACCEPTANCE DOCUMENTS 



-CONDITIONAL/FINAL ACCEPTANCE 

'ROJECT NO.: I PROJECT TITLE: 

[ 1 SUBCONTRACTOR TO CONSTRUCTION 

CONSTRUCTION TO FACIUTY/SYSTEM OWNER 

[ ] CONSTRUCTION TO START-UP 

1 ] CONSTRUCTION TO 

I DATE: , 

EXCEPTIONS TO THE ABOM SCOPE (CONDITIONAL RELEASE): 



CONDITIONAL/FINAL ACCEPTANCE 
P 

J CONDITIONAL ACCEPTANCE 

$j FINAL ACCEPTANCEflURNOVER 

'ROJECT NO.: I PROJECTTITLE: 

[ 1 SUBCONTRACTOR TO CONSTRUCTION 

[>J CONSTRUCTlON TO FACIUN/SYSTEM OWNER 

[ 1 CONSTRUCTION TO START-UP 

[ ] CONSTRUCTION TO 

DATE: 

EXCEPTIONS TO THE ABOVE SCOPE (CONDITIONAL RECEASE): 

b- 
SIGNATURES REQUIRED 

1 

Release of Subcontractor Jh Release of ConstrucPion Division I 
RELEASED BY SUBCONTRACTOR: DATE: 

ACCEPTED BY CDM: DATE: ACCE DATE: 
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eRn*, 111LE 
PlpELlEE PLW - EFFLLEHT LlEE Y 6 IFP 
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FIJw - PROJECT SITE PLW 
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008333 

DEPARTMENT -OF ENERGY 
FERNALD ENVIRONMENTAL MANAGENEN1 PROJEC1 

M I w c m I R D W  

PARSONS 
l€ Wfli M. PI\RsMs CO. - PnRsMs Wun. IM. - EffiIMRINC-RIREE. IN 



- - . . . ._ 
7 

. 
I a -  

WTES 

I. EXISTING CONDITIONS s w  w THIS mnuiffi WERE 

EXlSlMc SITE WITn S DEiCEJIN P L W T  FIL =SI 

PREPARED FROW FEMP SITE PROVIMD LMTA FROW 
W N W E N T S  LISTED BELOV. 

PhRSONS TOWGRhPPHY. IW2 
FEW FEW C&DO CDNTR&CTDR G R ~ l U T I L l T Y  PROJECT DRAWINGS ESICN DOCVHENTS 

E.L. PAYNE FIELD SURVEY. 1995 

BY POSTED SIGNS hNO W E T l C  T R K E  WIRE. 
2. ~PLJBLIC v n m  SLPPLY LINE IDENTIFIED m F m o  

v 

e- L .  - 741 
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3.1% EXISTING UNERGROLHO UTILITIES tEmS 10 BE FIELD 
L ~ T E O . K C W J  pRDBE FWOR TO EXCAVATION TO VERIFT THAT 
EXCeVIIllON WILL NOT DISTURB TMM. 

4. RIS1M.L S T R W  E(ILE DIKES EVERY 100' acRosS VEST SI@€ 
DITCH BETYEEN Ens7 puW STnllON TO R(w INTERSECTION. 

5. CONCETE SraLL BE m O T  I T E M  499. TYPE C. 4809 PSI INLESS 

6. FOCl POvER POLE LDraTlOH5. SEE ORaUlH; ' 3 Z X - S W * - W l m .  

OTHERWISE NOTED. 

7 . ~ 1 ~ ~ 0  SURVEY oloys D n c H  INVERT IS LDYER IN u v m m  
TKAN SKIWN raC &ERla T ( F C I 3 W H Y J ~ T  M A  FIELD 
VERIFY ELEVITI(M PRICR TO CCQSTRICTIOK 

- 
L, - 
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6. GRaDlXt S H M l  WE LPPROXRVITE. No LS-BUILT FIELD 
SURVE'I CWVtTED.  

,/ 

wmm 0 CERTIFIED FOR CDMSTRutlIW 

N I D M  z a m - - . - r n  

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVRIONYENTAL MANAMYEN1 PROJECl 
n6mIID*EDn 

IS RKW K P A R W S  CO. - P#(so(f WN. Dc ~ D E I K E R D ( c - ~ ~ .  D( 
CINCINNRTI. OHIO 

SEEPAGE COLE%? -Iy $&&MI% OF SEDIMN 

OUBC nnr 
CIVIL 

*E%!&Gs:kT% 

E 





i 6 

a 

I I I I I I 6 I 3 4 5 I 2 

SECTION '-- 

STRAW BALE EROSION CONTROL DETAIL 
ms 

PAVEMENT REPAIR DETAIL 
NTS 

c 

I0.STRnY W E S  TO BE ME0 VHEN NATURAL 

11. R N E  STReW &XES WPROXIMnTELY PWhLLEL TO 

12. STRAY WLES W L  BE STaLIDIyID SIZE 19' = IC rn 49'. 

IS L E E 1  
m SLOPING n w w  FRDI PROJECT. 

BOTTOM OF FILL SLOPE. 

I~.BENINGS FOR PIPE SWLL BE m e. 
16.- OUTLET PIPE W Y  BE R I V f O  ON TOP OF BOTTOM SLIIB W I T H  

THE B O T T W  "€0 10 ORPIN VlTH tRoUT. 

I7.INVERT OF T I E  OUTLET PIPE IS =?-88'. 

~ m STO 
m * m c s  0 CERllFIEO FOR CMfTRICTION 

h 0 
..I -DODln l w l r  

ssxmmmn-.- 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVRIONMENTAL MANAGEMENT PROJEC 
n4 - m P m D  I T  

~ --PARSONS 
rR RWH K P P ~ S  ca - CINCINNATI. P~RSMS MIN OHIO INL - E~GI~EERING-RIEKE. I 

SEEP= C a L E C T l O N  6 MWW. OF SEDIMEb 
IIMII 

mav& m14 #110( mu MA30 
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,-BLm FLaWEE 

RIGID PIPE YpPoRl RIGIO PIPE SLpPoRl 
SEE csTniL I ELOW 

ry&PE O D U T n m T  PlPE COPE CO-MM 14WlID 

CLE(UOUT W E  WITH 
I C a T E  V ' I Y M  h 7 
L G  T H I  NIPPLE WITH 

RIGID PIPE SLPPORT 
SEE DETAIL I BELOW 

- UEPHOUT WYE WITH RIGID PIPE SBPORT P G ~ T E  VWVE h T SEE m n n  I BELOW 

FITTING (TYPI  

LC T I Q  MPPCE UllM 

PIPE m T  

T W S I T I O N  FI?TIffi I !  I 

TABLE N0.1 
CLEWWlWHI(LE w w  

w-mi. PLlW TYPE V'IILM m 
I 3 SEE RaN 

2 I 1 

3 2 SEE R W  

4 1 1 

5 1 .  I 
6 

4. rm F a L m t 6  vnL*E s p E c m c n u a r s  LIREI 

CMECX -SWING CHECK. CLLISS 125. FLDMXD. SIMILLIR 10 FLYGT MIL 
V4LYE MOOEL. 

GATE - IRON BODY. RISM S I E K  CLbSS 1211. F L m O . 1 5 0  PSI Vat. 
QDBE FLrw*iEo. - IR(D( emt.mmzE TRIM,- e o w E ~ . a ~ ~ s s  

5. FUSION K L D  8 Y  W W W F K T M R  W L  PIPE PEWETR4TIONS TO 
HDPE MIINHOLE. 

6. COCRETE SWaLL BE OD01 TYPE F. 93888 PSI. RE- SYWL BE 
60 KSI ? E L 0  STREffiTK 

TYPE 1 T Y F k  ' 2  
TYPE 3 

TYPICAL CLEANOUT MANHOLE PLANS 
pv-e 

WTGSEE TABLE I FOR T l p E  
CLE#YOUl OC SPECIFIC CO-+W 

-4x4x STEEL ,h 

CO-MH VALVE ARRANGEMENT NTS '1 
BITWINIS W * T T  
STRIP lCCNS€nLl - 

1 

I ~ W M  REVISE~ PER ns-mnLT cooi~im 4 N I ( ~  
FRM ORnWItGS FIRMISHE0 BY FEW0 JO-f-J-- 

0 CERTIFIED FOR co(sTRuc11ON f f l  Slt 
VDle- 

M W -  
mxbm79nIC411.OLPCIDrm -1 WK II * 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVlRONNENtAL YANAQEYENT PROEC 
W lluT wm I T  

-PARSOF(S--- ~~ 

TH R,WH K PIIRSMS M. - PMWNS MAIN. INL - M;~~EERING-S~IDCZ. n 

E 
I 

a 
TRANSITION FITTING DETAIL 

Y1 S 

I 

TYPICAL CLEANOUT - MANHOLE KO-MH) SECTION 
rzL'-r 
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~ W I N i  REVlPO PER AS-BVRT COWlTIDIs 43 NI6 
FKM DR~YIK~S FUWIDED ey FERMCO . _  
m r n m  FOR CCNSIRUCTI~ &&Ea 

a 4 - u  
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NOTES 

1 I 2 I 3 1 4 I 5 I 6 I 

I. FOR DRAWNt 1NDEX.SEE DRAYlnt WX-5900-X-BBI40. 
OENERAL 8. TREKHlNGi 

I. M LISTW OF EOUIPWENT SWPLIER~ cm'wnimms IN w WAY 
PRECLUDES THE USE OF KTERNATE SVWLIEAS OR MATERINS FOR ANY ITEM 
TO BE FUIHlSHED WITHIN TI€ SCOPE OF THIS YmK. T I E  ITEMS WCi 
SLPPLIERS SPECIFIED IS M I E W E D  TO mENl lFY  Tth TYPE OF ECUIPMNT 
AND OWLITY OF THAI EOUIPMNT. I T  IS T M  OFFERER'9 

PRWECT I N  COHBlNEO TERUS OF WALITV Am PRICE. 
R ~ s m m i e n i T Y  TO PROPOSE EOUIPMNT TMT IS eEsi SUITED FOR THIS 

2.s JOINT FOR FIPES GREATER 'TWN 12 INCHES DlnMETrn mplu CONSIST OF 
CORAUGATED POLYETHYLENE SPLIT CWPLINGS YILTH CLOSE0 CELL NEOPRENE 
SIRIPS THAT COMPLY YlTH PSTM 01056. (YL PIPE FlTTl f f iS SHALL MEET 
AnFHTo H 214 STANDQRDS. 

2. HhND TRIM AS MCESSARY AM) LEAVE FREE OF LOOSE MATTER. 

C. BACKFILLING 

I. M) B A W I L L  W A L L  AE RACE0 PlROoND ANY CONCRETE STRUCTURE 
UNTIL I T  HAS ATTAINEO SATISFACTORY STRENGTH. 

yc Y412 2.6 JOINTS FOR P F E S  LESS THAN 12 INCHES DIAMETER W A L L  BE M A X  WITH 
AOS N-I2 PVC G4SKETEO SEWER GRAOE FITTINGS. 

2 
lb  On10 DBARIMENT'ff T ~ P O R I A T I D N  ux)OTl  tONSTRUCTlON AND 
MITERIAL SPECIFICATllMS. 041EO JANUIRY 1.1995 

W S S  OTHERVIS' HOTfD ALL MATERIALS (uro YORK 9W.L CDNFIlRH 

PART 3 EXECUTION 

3.1 PREPARATION 

A. HAND TRIM EXCAVATIONS A h D  REMOVE LOOSE HATERIAL. CORRECT 

3.2 EEIECTlONIINSTALLATlON~APPLICATlON 

OvERExcavnr ION. 

A. INSTALL PIPE IN AccoRDaNCE WITH w a c T m R ' s  
REC~UMENDATIONS. c o r w c i  PIPE WI TU SPECIFIEO MATERIALS. 

3. EXCESS CDNSTRLXTION MATERI&.DEBRlS AND W S T E  
WALL BE DISPOSED OC IN ACCMIDIVTE YITH SITE SlAcNDaRO 
OPERATlffi PRMEOLRE SSW-0844 HWACEHENT OF SOIL. 
DEBRIS A N D  WnSTE Fnbr PROJECf. 

L CUT CUT SOFT MERS OF SUBGRADE NOT CAPQBLE OF IN sriu 
COMPACTION. B X K F l L L  VlTH OOOT ITEM 411 RNll CMPACT TO DENSITY 
EWAL TO OR GFEbTER THdN WBSEDUENT FILL MATERIAL. 

3. USE INFROZEN aM, UYSATURAIEO MAlERlNS. F'LPCEO I N  CONlML'ovf 
LAVERS NO1 EXCEEOING 8 INCHES LOOSE DEPTH. HAINIAIN DPTlUUH 
MOISTIRE CCUTENT. W I l H l r l  3 PERCENI. Or BsCLFlLL MATERIALS 10 08TCIN 
C W r \ c T I o N  OENSITY. A LEAN C M R E T E .  HINWUM COMPRESSIVE STREfGIH 
OF 2.888 PSI HAY BE USEO IO CORRECI OVER EXCAVfiIlON. 

4. NBCONTWTOR SKALL FIELD VERIFY ALL LotnrioHs. DMENSIONSAM) 
ELEVATIONS A N D  OISCREPAKIES Y Y Y L  BE RESOLVED PRIOR TO STMfTINC 
YDRY. F E M O  SHALL FRDVlDE AS-BUILT OWIYWGS IMLUDlffi 
INVERI PWJ TOP ELEVATIONS OF ALL cercn  ASI INS pvlp srnii0Ns.m 
CLEAN OUTS A I  COHPLETIDN OF CDNSTRVCTIOK AS-'WILI CRAWtffiS WILL 
INCLWE FELO RUH SURVEY PERFORMED 81 L) SURVEYOR REGisrEREo 
IN THE STdTE OF OHIO. 

4. FOR SOIL COWACTION. UAINTAIN HOISTmE COMIENT. PLUS OR HINUS 
3 PERCENT. OF OPllMlRi MOISTURE TO A I T A I N  A WlNIHUH OENSlTl OF 
AND P W P  STPITIONS AND 98 PERCKENI STAMARO P.WCTOR P I  r\LL OIHE.? AREAS. 
95 PERCEHI STOW(\RD PROCTOR. ASIH 0698. ROAO CROSSINGS. NAWLES. 

E. PIPES ARE TO 8E CUT SWPRELY AN0 C L E P N L Y  90 AS NOT TO 
AOVERSELY INTERIOR FWE AFFECT or THE JOINING. cnwu PIPE BASIN. END SHALL aE FLUSH WITH THE 

C. ALL C W A C T E O  BACKFILL SWILL BE INORIXNIC MATERIK FREE OF 
ROCK OR GRAVEL OVER 3 I K U E S  PMI FREE OF OTHER LnrsUl?bELE HATERIAL. 
BACKFILL. COMPACTION TO BE 95 PERCENT STANOARO FUOCIOR. 

D. STOM FOR SLOPE AND C H A W L  PROTECTION SHILL  BE INSTALLED I N  
ACCORDANCE W I T H  0001 ITEM 691. 

5. REFER TO THE P L W S  AM) DETAIL sI(EETS FOR AWITIoNaL 
INFORMATION. FOR DRAWING INDEX. SEE O R I W I f f i  92X-5988-I-00140. 

0. AOJUSTRX; AND CLERNIMi: 

L GRADING. FILLING W TOPSOIL TO BE PLUS OR HINVS I INCH OF 
INDICATED G R n E  REM4PE AND RE-COWACT FILLS SUBJECTED TO 
VEHICLLAR TRAFFIC TO FINAL CRNE. 

2 REMOVE SOIL STDCKPILES LEAVDG THE 6REA IN A C L E W  M NEAT 
CbNDllloN. CWDE AND STABILIZE SITE SURFACE TO PREVENT FREE 
STANOING SUAFACE YATER. 

OIVISION 2, SITE am crvn ENGINEERING 

02180 SITE CLEARING 

PART I M R 9 L  
82738 SEEPAGE S Y S E U  

PART I GENERAL 
I I SITE CLEARING WALL BE CLEARING cmerm s c u r f f i  REMOVAL ff TREES A m  S T W S  REMOVPlL WO D l s w S I f f i  b IVL VEhTATlON mill 
u e R I s . f i ~ ~  ROVGH G R ~ I N G  OF SOIL WITHIN CONSTRUCTION L r M m  sww 

02278 EROSION WO SEDIMENT COHTROL 

PART I GENERAL 

1.1 SECIION INCLUDES 

A THE INSTALIATION AN0 UAINTENIINCE OF EQOSION AN0 SEDIMENT 
MNTROL MEASURES. 

8. TEMPORARY AND PERHPNENT SEEDING. 

1.2 SYSTEM DESCRIPTION 

1.1 SEEPAGE SYSTEM I M L M E S  IHE MANHOLE FIJR THE PUWP STATION. 
CLEANOUT AND M T E R  MANHOLESAND THE EFFLVENT PIPE TO T H E  AWYT. 

12 TIE WS.CONTRDLLPIND PIPIN; INSIOE THE PUWP STITIONS SHNL BE a s  SHOWN ON ORAWING q 2 ~ - 5 9 8 8 - ~ - @ 8 1 3 4 .  

12 I T  v u  ALSO INCLLCE TM i f f i i a L L A i i m  OF PERIMETER SEOBENT 
CONTRDL MEASURES. 

PART 2 MATERIRL 
NOT u r n  
PART 3 EXECUTION 

3.1 SEOIMNT cmrnm 
A. INSTPLL PERIMETER SEDIMENT CONTROL PRIOR TO ANY MASS 
CLEWING.GRJBBING. OR ROUGH GRAOING. 

3.2 CLEPIRING 

A. REHOVE D H Y  TREES. SMIuBS.STWS. ANU VEGETATION AFFECTEO WITHIN 
CDNSTRUCTlW L IH l lS .  

PNIT  2 HnTERIRLS 

A ITEMS TO RE PROTECTED FROM SEDIMENT o E P o s r i s  SHALL rmtm 
DOVN STREAM PROPERTY, VATERWAYS. STREAHS. CaTCH BASINS. OITCUES. 
CIILVERTS. AN0 GUTTERS 

E. SUBCONTRbCTDR SHbLL INSTOLL, WIINTAIN. AM) REHOVE IEHPORRRY 
EROSICM A W  SEDIP€NT CONTROL MEASURES. REMOVAL REOUIRES T H E  
PSPROVAL W THE FERMCO CONSTRUCTION HRNAGER. 

2.3 STEEL PLAIE  AND SWIPES W A L L  BE ASTM A36 WITH ON€ COAT T h E M C  
SERIES 4 VE!?S.nRE FRIMR AN@ ONE COAT INEMEC SERIES 6 TMME-CRVL TDPCDAI. 

2.4 OTHER WTERIALS ARE AS NOTEO ON THE PLANS A N D  DETAILS. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. THE SUBCONTRACTOR sH(KL BE RESPONSIBLE FOR LPIYOUT. 

E. EXISTING u i n i i r E s  SWVL BE L o c A T m  ANO P m T E c i m  PRrm TO WY 
EXCAVATION. 

C. HAND TRIM EXCAVATIONS AND REHOVE LM)SE MATEFllN. 

3.2 ERECTlOIillNSTALLATION/APPLICATION 

A. JOINTS FOR W E  HCITERIIL SHALL BE FUSION UELDED. 

NOTEO. MAINTAIN PRESSURE FOR TWO HOURS. NO LEWAGE A 4 L M O .  
e. CARRIER PIPE TO BE H m R O s i e i r c a L Y  TESTED 138 PSI m u s s  O~WZRYISE 

e. REWE FMES.CURB.WD OTHR SIRFACE FEATURES ALONG TME 
PROPOSED FORCE MAIN ROUlC E A R  TtlE AUNT. PROVIDE FOR 1EMPORPAY 
BLYIRIERS. FENCE W I E R I P L  S a L L  BE S A L V I E O  TO WE EXTENT POSSIBLE 
AH) TE'4PClRllRILV STORED ON SITE I N  A DESIGNATED AREA. REPLME OR 
REPAIR FEAI IPES DISTVIBEO. 

PART 2 HATERInL 

2.1 THE SEED MIXTURE I m i c a i E o  BELOW. BY VEIGNT. s H a L  BE WPLIEO 
I T  3 POUNDS PER 1000 SWARE FEET.SOUN DRY OR HYORAULIWLLV. 

3.3 ROUGH GRaOlff i  40 PERCENT KENIMYY BLUEGRASS IPOA PRATENSlSl 
40 PERCENT CREEPING REO FESCLIE lFESrLKA RWRAl 
28 FERCENT ANWAL RYECRASS unruu HULIIFLORUH) A. F E R K O  CONSTRUCIION W C E R  W I L L  PROVIM NORIZ@NTAL 

AH) VERTICAL CONTROL POINTS. THE CONTRPCTOR S H X L  PROTECT T H E K  
COUTRQL POINTS r m c m i  CONSTRUCTION arm REPLACE rnw IF oamcm. (ExrsirNc SEEDING MATERIAL LEFT OYER FRUM PREVIOUS PROJECT AT THE 

SITE WAS UTILIZED FOR EROSION A M I  SEDIHENT CONTROL1 

22 tOlRIERCIAL FERTILIZER SUALL BE 12-12-12 APFLIEO AT 20 M t M O S  
PER I880 SWARE FEET. 

Owl ITEM 65% 

2.4 WTdBLE WATER W L L  BE USEO TO CONTROL FVCITIVE DUST. 

P W T  3 EXECUTION 

I1 PREPARQTION 

w a m c t x n m w  LIHINE HATERI~L wm APRICATION sunu CONFORW i o  

B PROVIDE GRAVEL ROAO WCESS TO u r n  m a s  TUIS itmms 
C h S T R M T I O N  ACCESS TO THE EXISTING R O M W A Y k  

C. STRIP AND SI lLVl lcE TOPSOIL SEPARATLY FROH SIBSOIL. SALVACED 
TOPSOIL SHnLL BE SIOCKPQED I N  AN MEC! OESIWATEO BY T M  FERHCO 
CONSTRWTION CONTRACTS MANAGER A N 0  PROTECTEO FROH EROSION. 

C. INSTALL PIPE N O  HANHfJLES I N  ACMrmedSCE WITH T E  
MANUFKTURER'S RECOWENDATIDNS. USE 0001 ITEM 70386. SFW. FOR 

OVER EXCAVPTION BKKFILL .  
e ~ o o i f f i  WEN wriM SLBSOIL OF TRENCH BOTTOM IS UNSUITAELE OR FOR 02200 EARTWYDRK 

PART I GENERAL 

1.1 EARTHYORK SHWL INCLUDE EXCAVATION. TRENCHING. L)N0 CRAOIffi. 

PART 2 MATERIAL 
NOT M D  

PART 3 Encuim 

A. THE SVBCONTRRCTOR IS RESPONSIBLE FOR PLL EARTUUORK L n y o u i  
VERIFY TMT WRVEY BENCHHARKS nNo INTENOED ELEVATIONS FOR it,+ WORK 

3.1 PREPARATION 

NE AS MICPITEO. 

0. INSTALL wnwiffi Bwim EFFLUENT LINE SIGNS EVERY 258 FEET AND 
AT THE BEGINNING. HTOPOINT. A N 0  END W CURVES. BETWEEN C L E A W T  
HAHIOLES. 

A PREPARE SWSOIL TO ELIMINATC VNFVEN AREAS AN0 LOW SPOTS. 
MAINTAIN L N S .  LEVELS. PROFILES. WO CONTOURS. MAKE CHANGES 
OAAOWIL A N 0  ELEMI SLOPES IN10 LEVEL AqYrS. SCARIFY SUBSOIL TO L 
OEPIH a 3 INCMS WERE Twson IS 10 BE PLPCEO. 080390 E. C W a C T  BACKFILL AS SPECIFIED IN SECTIQI 82200.€6RTHUORK. 

F. MAINTAIN A l0fWT SEPARATION B E T U E N  EXISTING POTABLE WATER LltE aM) ' 

TUE EFFLUENT LINE. 
E. REMOVE oEmrs. KEDS. ROOTS. AM) WOESIRABLE PLMITS. REMOVE 
CWTIVIINPTEO SU8SOIL. 

3.2 ER€CTION~INSTALLITI/APPLlCATIOP1 

AH) R W E  SMOOTH. 

E. *LY FERTlLIZERSEEO.AN0 MULCH PER 0001 ITEM 659. IF SOIL 
CONOlTloHS IIECESSITATE. ALXl LIME PER 0001 ITEH 659. 

A. PLKE T w s o n  TO A DEPTH OF 4 INCUES PLUS OR HIMJS I INCH 

B. IDENTIFY AM) FLAG KNOWN UTILITY LOCATIONS WIM EXIST I N  THE 
CONSTRUCTION ARE% HAND PROBE TO LOCATE WOERGROUM) U T l L l l l E S  FOR 

PUMP STATIONS. PINO FOR ALL UTILITY L INE CROSSINGS. PROVIOE PROTECTION 
FOR ALL UTILITIES I N  THE WORK AREPI. 

-ALL-UTILITY-POLE-EXCAVATI~ WCE-Rn-YIRE-aXCMIRS, EASLAM)-YEST- -- c. SELM~E~~T-CONTRCIL 
L WST(ILL EROSION PIN) SEOIMHT CONTROL 
F E R  OW1 ITEMS 287 AND 659. 

H E n s m s  AND SEEOING 

ARE TO BE INSTALLED 

C. THE StzSCDITRACTIlR SHW. M T l F Y  THE FERMCO CONSTRUCTIDN 
CONTRACTS MANAGER W E N  ACTWL C C W I l T I M  DIFFER THAN SPECIFIED ON 
IHE RWS OR W E N  WUSUAL OR WWlTPaLE SOIL C(IN0ITIRIs ARE 
S=-ryERm. TKE FWBLEM SHALL BE w.am PRIOR i o  coNTiNuiMi 2. PERIETER S E D I W T  COITROL MASLRES 

PRIOR TO ANY CLEPRlffi OR EARTMUORK. 

E 
_I._. 

0. ynrm~ ~ r 1 0  EXECUTE vow( so TMT VEHICLE NESS rs wvwnRIEo 
P T  ALL TlMS THROUGH T U E  WORK ZONES TO T H E  EXTENT POSSIBLE. 

I 1-1 TI€ PRWECT.OTlQR S m I N E N I  CONTROL MEASIRES. 
SucM AS STRLY BOLES A R W  CAICW W I N S .  DITCH CHECK. TEMPORART 
SEEDING. ETC.. ARE TO BE INSTALLED Y H N  REWIRED. 

E. R(sTALL S E D M N T  CONTROL PRIOR TO EXCAVATION AN0 ROUM GRWV)IFb;. 
MAINTAIN COHTROLS TW+YlSW3UT CONSTRUCTIW. 

3.2 ERECTlW/INSTNLAlION/APPLlCQTlW 
82726 SITE DRAINAGE A M )  SLOPE PROTECTION 

PART I GENERAL 

U ~ S l T E ~ O R l l ~ ~ ~ S H R L L ~ I N C L ~ ~ ~ ~ ~ ~ ~ S T ~ ~ O R A l N f . T H E I R  

12 SITE DRIIlNPGE MALL INCLUDE THE SEEPAGE INLET PIPE A T  TKE 

W SLOPE P W T E C T I W  SUPLL M L V D E  FILTER FRLLBIC ~ N D  SLOPE 

---A.-EXBIVATIOL~ 

L EXUVATE SUBSOIL REOURED TO ,xcmr(DOarE PIP(P sTaTims PPPIIRTEWNCES. AM) W E I R  OUTFALL. 
ROAOW&VS. R E W V I I L  OF SEOINENT. AN0 10 PCHIEVE FINAL PROPOSE0 CRaDE. 

LOOSE MATERIAL. 

3. SLOPE eaws TO A N R E  OF REPOSE OR LESSUNLESS SWREO. PROTECTION HAIERIALS. 

2. W O  TRIM EXCAVATIW FOR P W  STATIONS WNHOLES. REMOVE RD.P sinTIOIi M-ES. 
PIUcl luL 

SEEpnfE COLLECTION L REMOVAL OF SEDIMENT em& A C T I O (  -38 

CIVIL 
SPECIF ICCST IONS 

-mu 4. s iaXPnE EXCESS son ON sm AT A L a n i m  oEsicunTEo BY 
THE FEW0 CDlSIRUCTION CONTRACTS MANAGER. PROTECT T H E  
STOCKPILE fROH EROStON. 

I CONTROL YATER BY MEWS ff OITCHESCHECK DaHS T E W m m v  
P W P S  &NO PIPIffi. OR OTHER MTnOOS ACCEPTABLE TO' THE FEWCO 
CONSTRUCTION CONTRACTS H W G E R .  

PART 2 MATERIAL 

2.1 S T W  DRAIN P I E  iW0 BENDS 10 MDPLCORRUGATED EXTERIOR 
SMOOTH INIERIOR. SIMILAR TO A O V M E D  ORAINAGE SYSTEMS tA0S.J TYPE 
N-12. 

2.2 SEEPPCE IwLET PIPE S W L  BE WE SIMILW TO 1\05 T Y ~  N-12. 

2.3 FILTER F W I C  TO BE SlMlLllR TO TREVIRA -OM) TYPE 11215- 

2.4 SLDPE PROTECTION MATERIPL W A L L  BE AS SHOYN ON T H E  ORAVINGO 

6. CRPOIffi ff THE PROPOSE0 2 W I Z O N T A L \ L I I  VERTICAL WESTERN 
SLOPE SOUTH FROI.1 THE VEST Put@ slATIG% IS SENSITIVE AT T I E  
T R M I I I O N  W TO THE EXISTING STEEP YDPE EXTREME CaRE IS 
MCESSAFIY IN ~ I N C  THIS a n  FOR vairr~i SAFETY ANO TO PREVENT 
~ I T I O N A L  SLOPE mrnAonirON. 



I 2 3 4 5 0 I I a I I I I I I 

I 
PIPRG SpECIFIcnTIOw NJTES 
S. WTERIXS. C W E  & 

C m I E R  aH) cowTaIrftEI(T PIPE W L L  BE SEaKESS. ClYlBDn 
STEEL LSTM a-186. GRnE B YMOULE 4B. BEVELED E m .  

I 

I 
I 

7. TESTlff i  
PSIG. CbRRIER T H E  PIPE TEST W L  PRESSLRE BE HIDI(OST9TlCbLLY SWLL BE H ~ I N T A I M O  TESTED FOR TO I= 
MINIMUM ff TEN MlMJlES PRIOR TO VISUAL INSF€CTIW 

I I L J T E  4 

4% 
I 

# 
8 

0 
8 
I 
I 
I 
I 

I '  
m PRIME UL BYIE MET#- NX IN c w ~ a c ~  WITH 

COKRETE/GROVI WITH ZINC-RICH. LEIY) FREE PRIMER 
APPLT TvO-CW13 CF EXTERIOR LnTEX aDS3 

FCFI Tb€ FINISH CO6T.FOLLW SSPC PNNT I3 
/ 

PLAN OF ABOVE GROUND PIPING 
*:pw 

a 
I 
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. .. 

I POWER POLE COORDINATES (NAD831 
P K E  NO. NORTH Easi 

J W \ . \ V  \ \ ' 1WIC~TES POLE W1 VlRE SUPPORT REWIRED 
POCE WT W I R E  ITYPICWJ 
SEE ELEVLTlCN E2 B\@' 
W G  921-5480-E-001231 . 

SEE UO 

ENLARGED PLAN A 

I 1 

/ 1 b 

LEGEND 

000392 

J 92x-5900-E-80120 



I 2 3 4 5 6 I I I I I I 
6mrE OF 

W O  mIH 
DDO 8% 

L :l.S672' I 

d 4 I I 

3 - V C  *la *12 GM). 4- l /C g 1 4 . 1 ' C ~ l T  
8 5-lK.14 REVEL wMBES) IN I' C 
F K L O  R O U E  BETWEEN STARTER AhU 

HIN 1'-6'UEEP 

4 

i l  I 

I 

i 
PLAN 

WEST PUMP STATION 
UT9 

PLAN 

UV-2-6- IW0-ET FRD( EAST 

PLAN 
ELECTRICAL/INSTRUMENTATION AT AUWT TANK 155 

N t S  
P 

I 
I 

I 
I 

i 
I 

r 
r 

i 
I 

PLAN 
EAST P U M P T A T I O N  

. NTS 

3. C W l T S  WE TO BE F E L O  ROUTED. 

4. ALL ELECTRlCOL E V E E S  y)t: TO BE WEMa 3 I Y E A T M E ~ L  

5, PLL ELECTRICAL DEVICES IO BE -0 TO (5(ouID Roo 
IIST~LLR) n i  POKR PCLE. 
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I 

D 

E 

104 

165 

106 

187 

108 

I09 

iie 

111 

112 

113 

114 

I15 

I18 

I17 

POWER ON 

W R  ow 
NolcnIIffi LIGHT 

1 
m IW 

30 tW FUSED OISCONIIECT 
SwlrCKMm W l W  ZS AMP DE 3l FUSES 

MINI POWER Z O K  
5 KV& I PK 488-128/240V 
1Bn PRIWR / 4M SEC BKR 

F W I Y I  W I T H I  
6-IP BRIINCH CIRCUIT sPncEs 

FIELD Fnwca 
SLWPORI RACK 

P c(Envf DUTY 
w - E X  RECEPTncLES 

6 ' X  CONCRETE 4 ' 1  4'TH pno 

18'MlWJDEEP TO TI€ EWBEODED 
JUNCTION BOX nT SLWP sinTim 5-I/C'14 

SEPARATE COHNITI 

LEVEL 1-1 BE PROBES RUN IN 

KITOR CONTACTOR 
I15 

w 
HlM LEVEL 
ELECIRODE L l L W  LEVEL 

ISTART) ELECTROOE 
C ISTOPI 

ELETRODE CMRFLW 
)VERFLW S d J T D o M I  
NolcnTlMC LIGHT 

OVERFLW ELECTROOE L p j f N  
ISMlTDOvN) 

ELETRODE 

ELEVATION 
NIS 

000394 P W  SEAL FPlLLlRE 
W T D D V Y  RELLY 
I06 - 

119 

128 
I I l l  

WDI WITCH 
OPERATOR 

0 - PUMP STATION SCHEMATIC 
nPrcnL FOR EIST nm VEST P W  sTmO11s 

C O N T R a  PWEL VIRlffi 
EY Rucp WPLXER 
IliYOROrYlTlC pvr(ps IC1 

Pnoi LIWI im ac 
TwicnL  ai 4- 
I wiin GREEN LEK cps. 
I W I T H  RED LENS C4P. 
I WITH AMBER LENS Cap. 
I VlTW WllE LENS CaP 

W R H  

0 - 
HaM) m W T O  

CI 
OVERFLOW 

0 -B 
/ 

.- 

VEL 
W 

:: 
TCH 

FUCTIPD 
5 OR EWaL 

r 
ELECTRK& 

S E ~ L  Fnn 0 I 
i I 

I 

COMBINATION STARTER 
WITH LEVEL CONTROLS 

E c 



C I h I 
I I 2 

110 FEET 41 8 WATTS PER FOOT 

7 SELF MtmnTlrrC M A T  TRACE CMLE 

- - -  , 4- 0 '  , '  I \  

I 

3-l/Cg10 6 

$i EOUIPMENT LIST I 

m mEs 3 6 4 

SINGLE LINE DIAGRAM 

REF 
~ Ern120 

1 YP ICAL ELEVATION- NTS 

,"a ! 
I-- - - -k - - - - 
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m m t a  
zx-11900-I-00148 

ZX-5980-E-BBI20 

I I L I 3 I + I J 1 U I 

I#Mca lllLE 

DRAYRIG M E X  
UECTRICaL SllE PLRN 

INSTALLATION NOTES 

I NO AS-BUILT CnaWtES 

0 CERTIFIED Fm C W T R X T I C N  

CY 

4. DISTRIWTION PML am DISCONNECT SWITCH TEFIMN~LS TO BE 
RalED FCR COPPERIALWIPWI~ WIRE. I U U Y I W  WIRE TO BE 
TERMINITEO IN ACCORDME WITH M W A C T U U E R S  INSTRUCTIONS. 

AM 

n ~ s m  

EQUIPMENT DESCRIPTIONS / SPECIFICATIONS 

GENERAL 

225 AMP POWER D[STRIBUTION PANEL 
600 V Q T  3 P H O Y  3 WIRE SOLID MUTRLY DISTR18UT:CU PANEL 
YlRFaCE hUNlIffi. TYPE I EKLOSLPE. I 4 *  PClC. WITH oco4. 
SOuaRE D I- LINE U4SS 2110 I Y P E  HCH WITH 225 bLR HaIN BREnKER. 
PROVIDE i-ise awe. 3 POLE B R ~ H  CIRCUIT BREWER. 

DISCONNECT SWITCHES 

600 v a r .  3 POLE. SOLID NEUTR~L. WICK-WE 

SOUWE D. cLnss 3118. SIZE as i m c a T E o  w m n w w c s .  

FUSIBLE SWITCH aSYMBLY I N  NEMA 3R ENCLOSUB. M W Y  DUTY. 

WlCK-BRE4K. VISIBLE BLaDE. LOAD INTERRUPIER KNIFE SWITCU. 
OESIGMO TO at tGM400aTE CLOSS R FUSES 

STARTERS 

BASIC ELECTRICAL MATERIALS 

WOOD POLES 

CONDUIT 
caoull y(aLL BE RIGID STEEL. nEavy WALL. CnLvntlIZED. 
SIZE as SHOW ON maw~ffis 

WOO POWER POLES S W L  TO BE 45 FOOT LOHG.CLfi55 2 

WIRE AND CABLE 

LEVEL CONTROLS 

HEAT TRACE CABLE 

COMBINATION TRANSFORMER / DISTRIBUTION PANEL 

GROUNDING HCITERIALS 

LIGHTING FIXTURES 

CONTROL 
PatKaGED COWIETE WITH FIXTLIRE. L W .  aRH. WOK-UP WIRE. 
PHOTOCDNTRU C N I  MOUNTING WROWnRE. 
arcERICM LlCHTluG I GRAYBW CLT*II-57BES-S/PKG B 

POWER CIRCUIT BREAKER 

l 0 

MITES 

I. SEE q2x -S988-x -W140  FOR ORavlffi W E X .  

2. SEE 92X-S9BB-E-09128 FOa ELECTRICaL SITE 4 W  

L T)(E PURPOSE (F THIS CRWlffi IS TO CD(VEY ELECTRlCaL 
INSTaLLpITIac FEWIREMENTS IWO IDENTIFY E L E C l R l C N  
EMPCFNT IN LIEU OF F W L Y  PROJECT SPECIFltlTIONS. 

b - 1 4 1 2  i 
Lt- 



'0 

e 

MTE v n L c  

GLm VLLM 

B ~ L L  vnLcyE 

PLUG ValVE 

BUTTERFLY V L L M I D W E R  

STOP C M C K  

HEERE vaLcyE 

CHECK VLLM 

SLIDING t n x  vaLvE 

B ~ L L  CHECK vnLvE 

ELCXFLOW PREVENTER 

o i n P m n t H  v n L M  

P i m i  vaLvE 

3 nny VLLVE 

3 WLY BaLL vnLvE 

3 nny PLUO vnLvE 

ANGLE Gal€ VLLVE 

aMjLE GLOBE VALVE 

SELF-CONTaIHO 
BACK PRESSURE 
REGVLATI% VnLVE 

PIPING SYHBOLS 

UNION 
mnm LEO 

ErPnwsrm JOINT 

H n l X M E L  

EKCTOR 

STRAINER IY TTPEI 

STRLfNER b!NGLE B O M T )  

S T R L M R  (WUBLE BLSKET) 

S T R a M R  DONE TVPEI 

$3 STRPIM3 ISUCTION TYPE) 

CONCENTRIC REDUtER 

ECCENTRIC 

+-- ORIFICE 

0 VENTURITUBE 

1 SImON TUBE 

A TMRWWELL 

--C- FLOW OlRECTlON 

-c- nELDED C M C T l O W  

++ FLnNGEO COIMCTION 

FLEXIBLE HDSE 

3 PIPE cap 

8 T W I N  WRK 

P R I W R Y  

Y C O M f i R Y  

EXISTING PIPING 
OR EQUIF+ENT 

----- PatKaGED SYSTEU 

8. HnTERlnL c m  Bmw 

LIR FILTER -r 
FILTER 
LwwcnTm 
REGULTW 

8 -- 
LGlTRTOR 

MIXER) P 

INSTRUMENTATION SPECIAL DESIGNfiTIONS 
DESIWnTlaN 1 FWCllONII\BBREVRTIW 

SINGLE LINE A I R  DUCT SYMBOLS 

BaCKORaFT O W E R  

INSTRUMENT SYMBOLS 

- CE-2-n-IBB-ET 

A - LS3.GR. 4 SEWLESS STXL PIPE 
B - Pvc 
e1 - PWF 
Bz - PwF.1ea PSI 
E3 - CPvt 

8 4  L - - FIBERGLISS rcDpE REWORCEO PLns i i c  
H - oucinE IRON 
T - ~$~~L.ST~INLESS STEEL PIPE 
T I  - 31& S T n N E S S  STEEL. PIPE 
Y - nssm. n. WLVW~ZEO STEEL PIPE 

I+ SEE NOTE 2 

7 I 
NOTES 

1- FOR DnawlNC 1-1: SEE mnVIHG q3X-SW-X-Wl4R 

2 CWTLIWMENT PIPE SWLL BE PROvlOEO FOR EFFLLEIsT PIPE 
EXCEPT PIPE WITHIN TlcE HDPE namoLE. (XUTAIMQNT PIF'E 
SIZE W O  MTERIPL WRLL BE LS F(ALOVS1 

CWffIEA P m  C(PITORMH1 W E  

n. t' WE- W E  
4' W E  

8. L B O M t r n  
p' cs 4. cs 

F -  7 4 1 2  
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FIELD 1 RTU 

I 
I 

FIT-999 LOOP 

;'d 
PRQESS LIE- 

FIT-999 
INDICATING FLOWMETER - MAGNETIC 

WAFER STYLE 

ICAT ING FLOWMETER 

- 

I" 1 
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