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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views

and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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LEGAL NOTICE

THIS REPORT WAS PREPARED BY AMAX RESEARCH AND
DEVELOPMENT CENTER AS AN ACCOUNT OF WORK
SPONSORED BY THE PITTSBURGH ENERGY TECHNOLOGY
CENTER. NEITHER AMAX RESEARCH AND DEVELOPMENT OR
ANY PERSON ACTING ON ITS BEHALF:

(A) MAKES ANY WARRANTY, EXPRESSED OR IMPLIED,
WITH RESPECT TO THE USE OF ANY
INFORMATION, APPARATUS, METHOD, OR
PROCESS DISCLOSED IN THIS REPORT OR THAT
SUCH USE MAY NOT INFRINGE PRIVATELY OWNED
RIGHTS; OR

(B) ASSUMES ANY LIABILITIES WITH RESPECT TO THE
USE OF, OR FOR THE DAMAGES RESULTING FROM
THE USE OF, ANY INFORMATION, APPARATUS,
METHOD, OR PROCESS DISCLOSED IN THIS
REPORT.
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EXECUTIVE SUMMARY

This project is aimed at development of a process that, by using ultra fine
magnetite suspension, would expand the application of heavy media separation
technology to processing fine, -28 mesh coals. These coal fines, produced during
coal mining and crushing, are separated in the conventional coal preparation plant and
generally impounded in a tailings pond. Developmerit of an economic process for
processing these fines into marketable product will expand the utilization of coal for
power production in an environmentally acceptable and economically viable way.

This process has been successfully researched at PETC but has not been
studied on a continuous bench-scale unit, which is a necessary step towards
commercial development of this promising technology. The goal of the program is to
investigate the technology in a continuous circuit at a reasonable scale to provide a
design basis for larger plants and a commercial feasibility data.

SPECIFIC OBJECTIVES OF PROJECT

The project has the following objectives:

1. The primary objective is to design, build, and operate a 500 pound-per-hour
bench-scale heavy media separation unit using micronized magnetite as the
media.

2. Characterize the plants operating performance and the process economics

through well conceived test plan , data collection, sample evaluation, and data
evaluation while processing three different coals.

APPROACH

Amax Research & Development Center (Amax R&D) manages the project and
will operate the Emerging Technology (ET) unit, perform sample analyses, technical
evaluation, and economic evaluation. Amax is using the services of CLI Inc. to design
and prepare construction drawings for the bench-scale plant. The plant will be
constructed at the Pittsburgh's Energy Technology Center's (PETC) Coal Preparation
Process Research Facility (CPPRF) by a local contractor to be determined through bid
evaluation. Amax Coal Company and Mike Tsutsumi from Sizetech are consultants to
the project.




The project is divided into eight tasks which include design, construction,
operation and testing, sample analysis, evaluation, and decommissioning. Coal will be
received from three different mines and processed through the bench scale\e plant.
Testing has been split into three phases: (1) Component Testing which will examine
each of the major components independently, optimize, and compare performance to
lab scale tests, (2) Integrated Testing will provide evaluation of the components
operating as an integrated system, and (3) Extended Tests will utilize coal from each
of the three mines to determine ash and sulfur removal on each candidate feedstock.

ACTIVITIES DURING QUARTER

Cyprus - AMAX Merger

The merger of Cyprus Mineral Company and AMAX Inc. to form Cyprus Amax
Minerals Company was of profound importance. The merger which was approved by
both companies on November 14th, 1993 significantly affected Amax R&D, Inc..
Cyprus Amax Minerals Company decided to close Amax R&D Center as of December
29, 1993. All activities will cease at the Center except those associated with DOE
contracts. Cyprus Amax will determine their interest in the contracts and take
appropriate action to ensure the contract obligations are met as well as the companies
interests. Since it was known the Center would be closing upon shareholder approval
of the merger, project activities were minimized in order to save funding and a
decision was made to complete work on Tasks 1 and 2 only. This would allow the
new prime contract designee to utilize the final design and handle the remaining
contract issues at their discretion.

Task 1. Project and Test Planning

The Preliminary Project Work Plan was prepared and submitted to the COR for
his review and comments during the first quarter. The preliminary draft was returned
and a final draft was submitted to the COR. A meeting was held in September to
review the project status. The COR indicated the project objectives are being
reconsidered with an emphasis on magnetite recovery and a reduced focus on
cyclone performance. An initial review of the impact on the project was discussed and
modifications to the work plan were indicated. The Work Plan was modified and final
approval has not been received.

The Project Work Plan includes all the details relating to responsibilities, timing,
scheduling, costs, objectives, as well as preliminary Jdrafts of Task plans. Initial
environmental, safety, and health planning has also been included.




Task 2. Engineering and Design

CLlI Inc. prepared the final design of the bench scale test circuit. The final
design was reviewed at the Final Design Meeting held in December. Two complete
sets of drawing were left with the DOE for comments. CLI and Amax R&D
representatives were in attendance and presented the design package to PETC
representatives. The circuit design was reviewed and a proposed May 1 start date
was identified. A Final Design Report was initiated after the meeting.

Task 4. Installation & Shakedown

As part of this task an Environmental, Safety, and Health (ESH) Plan was
prepared for review by the COR and interested parties. The ESH plan was provided
to the DOE because it is a function of the circuit design and intended operating
philosophy. it can be used in conjunction with the final design for necessary
permitting.




INTRODUCTION / BACKGROUND

The goal of the bench scale testing program is to offer the industry an excellent
facility for development of promising processes/equipment which have been tested on
laboratory scale. Continuous bench-scale testing is a prerequisite for design of larger
scale process development or commercial demonstration units. The primary focus of
the technology is on processing -28 mesh coal fines, usually a waste product of coal
preparation plants.

This project is aimed at development of a process that can expand the
application of heavy media by using ultra fine magnetite suspension. The technology
to be evaluated is capable of making separations on coal finer than 28 mesh. These
coal fines, produced during coal mining and crushing, are separated in conventional
coal preparation plants and generally impounded in a tailings pond. Development of
an economic process for processing these fines into marketable product will expand
the utilization of coal for power production in an environmentally acceptable and
economically viabie way.

Micronized magnetite beneficiation has been effectively researched at PETC
but it has not been studied in a continuous bench-scale unit, which is a necessary
step towards commercial development of this promising technology. Thus the primary
goal of the proposed program is to investigate the technology in a continuous circuit,
at a reasonable scale to provide a design basis for larger plants and a commercial
feasibility study.

To successfully accomplish the project goals within the schedule constraint and
in a cost effective way, AMAX R&D has teamed up with CLI Corporation, Pittsburgh.
CLI, an engineering and construction company specializing in design and construction
of coal preparation plants. Amax R&D will be the prime contractor and manage the
project, operate the ET unit, perform sample analyses, technical evaluation, and
economic evaluation. Amax R&D Coal will assist in selection and procurement of feed
coal samples and evaluation of results to determine commercialization potential. CLI
will prepare the detailed engineering design of the plant. At that point, Amax R&D will
select a local Pittsburgh company to do the construction and dismantling. CLI will also
assist in start up of the plant and in technical and economic evaluation of the process
(cost estimation).

The scope of the work includes design, fabrication, installation, and operation of
a 500 Ib/hour fine coal cleaning circuit in the Emerging Technologies (ET) of the PETC
CPPRF. The feed will consists of four different types of fine, -28 mesh coal.
Emphasis will be on coal types that have been tested successfully in the laboratory
and coal types that have potential commercial application at an Amax coal mine site.




PROGRAM OBJECTIVES

The proposed project will provide valuable operating information regarding the
use of micronized magnetite media for fine coal cleaning. The overall objective of the
proposed project is to determine if this technology should be considered for
commercial installation at an operating coal mine. This project will allow high-quality
bench scale data to be collected in a timely and cost-effective manner. Three primary
objectives have been identified to achieve the overall project objective:

1. Verify the effectiveness of the Micro Mag process at rejecting ash and sulfur
from the fine fraction of various coals on a continuous bench scale basis.

2. Coliect operating data which will determine the economic viability of the Micro
Mag process in order to determine its commercial potential.

3. Collect engineering data for scale-up of the process for commercial operations.

The proposed concept as tested in the CPPRF will provide operating and
economic information relevant to commercial operations. The three feed stocks
prepared from each coal are similar to the potential feed sources available
commercially. The most prevalent slip stream that could be tested in the near term is
fines screened from the run-of-mine coal.

APPROACH

The team of Amax R&D, CLI, and Amax Coal Industries was formed to
accomplish the objectives of the project. Amax R&D will be the prime contractor and
manage the project, operate the ET unit, perform sample analyses, technical
evaluation, and economic evaluation. To enhance the possibility of successfully
accomplishing the project goals within the schedule constraint and in a cost effective
way, Amax R&D has teamed up with CLI Corporation, Pittsburgh. CLI, an engineering
and construction company specializing in design and construction of coal preparation
plants. CLI will perform the engineering design and assist in technical and economic
evaluation. A company experienced with process fabrication will be selected for
constructing and dismantling the plant. Amax Coal will also assist in selection and
procurement of feed coal samples and evaluation of results to determine
commercialization potential.




The primary goal of the proposed program is to investigate the technology in a
continuous circuit at a reasonable scale to provide a design basis for larger plants and
a commercial feasibility study. To accomplish this goal, the project is divided into the
following eight tasks which will be completed over a 24 month period:

Task 1.
Task 2.
Task 3.
Task 4.
Task 5.
Task 6.
Task 7.
Task 8.

Project and Test Planning
Engineering and Design

Procurement and Fabrication
Installation and Shakedown

Sample Analysis and Characterization
Operation/Testing

Technical and Economic Evaluation
Decommissioning and Remcval




ACCOMPLISHMENTS DURING QUARTER

The project work will follow the Work Breakdown Structure which is shown in
Table 1. Each task is further broken into subtasks that also has specific objectives as
defined by the title. Work was carried out on Tasks 1, 2, and 4 during the October 1
to December 31, 1993, quarterly reporting period.

TASK 1. PROJECT AND TEST PLANNING

The objectives of this task are:

1. Prepare a project work plan which will meet the project objectives and
clearly outline the work to be completed.

2. Prepare management, cost, and other required plans which will define
the means of managing and controlling the project efficiently.

3. Present the work plan for comment and make the revisions.

A Project Work Plan was submitted in June which was also presented at the
kick-off meeting and submitted for approval by the COR. The Work Plan has been
followed for work completed to date. Minor changes were agreed to during the
September 21 project review meeting and were incorporated into the plan. These
changes were reviewed in the 3rd quarter technical report.

Subtask 1.1 Project Work Plan

This document is the Project Work Plan and was presented at the kick-off
meeting. Amax R&D prepared the plan working closely with CLI, COR, and other
interested parties. Details relating to responsibilities, timing, scheduling, objectives,
and the various plans required as part of the project were provided and were finalized
upon review of the Work Plan. The elements of the plan were detailed in the 3rd
quarter technical report.




TASK NUMBER

TABLE 1 OUTLINE OF WORK BREAKDOWN STRUCTURE

WBS ITEM DESCRIPTION

Y

[N
N -

2.1

2.3

3.1
3.2
3.3

4.1
42
4.3
4.4

5.1

5.2
5.3
5.4

6.1
6.2
6.3
6.4
6.5

8.1
8.2

PROJECT AND TEST PLANNING
PROJECT WORK PLAN
WORK PLAN REVIEW AND REVISIONS

ENGINEERING AND DESIGN
DEFINITION OF OBJECTIVES
PRELIMINARY DESIGN
PREPARE FINAL DESIGN

PROCUREMENT AND FABRICATION
PROCURE EQUIPMENT
FABRICATION

COAL PROCUREMENT

INSTALLATION AND SHAKEDOWN
EQUIPMENT INSTALLATION
CONTROL SYSTEM INSTALLATION
SAFETY INSPECTION

PROCESS SHAKEDOWN

SAMPLE ANALYSIS AND CHARACTERIZATION
FINALIZE TEST, SAMPLING, AND ANALYTICAL
PLAN

LOCATE CONTRACT LABORATORY
EQUIPMENT SET-UP AT CPPRF

SAMPLE ANALYSES EVALUATION

OPERATION/TESTING
FINALIZE TEST PLAN
VERIFICATION TESTS
COMPONENT TESTING
PROCESS VARIABLE TESTS
EXTENDED OPERATION RUNS

DECOMMISSIONING AND REMOVAL
EQUIPMENT AND MATERIALS REMOVAL
SITE REVIEW

TECHNICAL AND ECONOMIC EVALUATION
PREPARE FINAL REPORT
ECONOMIC EVALUATION



Subtask 1.2 Work Plan Review and Revisions

The Project Work Plan was open for comment and modification. After the COR
reviewed the plan and provided comments, it was finalized and resubmitted for final
approval.

Amax R&D will submit appropriate revisions to the Project Work Plan as
directed by the DOE COR pursuant to the "Technical Direction" clause of the contract
or whenever the Statement of Work is changed by contract modification. Revisions
will be implemented when written approval is received from the DOE COR.

TJASK 2. ENGINEERING AND DESIGN
Amax R&D and CL! will prepare an engineered design for the bench-scale
circuit which will be used to build and install the unit at the CPPRF. The objectives of
this task are:
1. Prepare a set of design performance standards for the circuit to meet.
2. Prepare a design report which will include the necessary drawings and
engineering detail that can be used to construct the bench-scale test
unit.
3. Review the modify the design as is necessary based upon DOE review

and recommendations.

Subtask 2.1 Definition of Objectives

Design objectives were defined during the second quarter after verbal approval
of the Project Work Plan by the COR. These objectives are based upon input from
the DOE COR and other interested parties and are aimed at complementing the work
already performed by the DOE with laboratory-scale equipment. The project's primary
objective is to evaluate performance. To achieve this end, the circuit will be designed
with a clear understanding of the evaluation process. Evaluation will include
performance of individual equipment, process performance, capital and operating
costs, and scale-up potential. Specific information of interest for design and operation
of the circuit was detailed in the 3rd quarter technical report.



Subtask 2.2 Preliminary Design

A preliminary design review meting was held at PETC on September 21, 1993.
Amax R&D and CL! presented the design package as it has developed. A number of
changes which were discussed at the meeting were incorporated into the final design.
These changes were detailed in the 3rd quarter technical report. All of these changes
were finalized and were incorporated into the final circuit design.

Subtask 2.3 Final Design

The final Design was presented at a meeting at PETC on December 21, 1993. DOE
will be reviewing the design and provide comments for any changes. A total of 32
drawings were prepared and reviewed at the meeting. Two sets were left with the
COR for review and comment. All of these drawings are included in reduced form in
Appendix |. Included in the design presentation was:

Process Flowsheet with Material Balance
Process & Instrumentation Diagram
General Arrangement Drawings

Plan Views of all floors

Section Views of Six Sections

Process Piping Plan & Section Drawings
Piping Run Locations

Equipment Details

Electrical Single Line

Equipment Schematic

Instrument Loops Drawing

MCC Cabinet Drawing

Control Cabinet

Structural Drawings

Structural Details

After comments and suggested changes are received from the COR and the

changes are made, a design report will be prepared and submitted along with the
drawings.

10



TASK 4. INSTALLATION & SHAKEDOWN

Subtask 4.3 Safety Inspection

The Environmental, Safety, and Health Plan was presented at the Final Design
Meeting on December 21, 1994. After the COR provides comments or modifications,
the Final ESH Plan will be submitted.

This document presents the system environmental, safety, and health analysis
for Amax R&D Center's Micronized Magnetite Separation Test Circuit to be located at
Pittsburgh Energy Technology Center's Emerging Technology (ET) area in the Coal
Preparation Process Research Facility (CPPRF). Circuit installation is scheduled to
begin May 1, 1994. During the design phase of the project, considerable effort was
given to the safety and environmental aspects of the system. Any potential hazards
associated with the circuit and its operation have been identified and means for
elimination or avoidance have been proposed. All necessary information relating to
the safety, health,and environmental aspects of the proposed circuit and its operation
are described. This report will be used by the operating personnel as a tool to ensure
the project proceeds in a safe manner and in compliance with all applicable laws or
codes.

Upon approval of this plan the Project Manager will ensure the safety features,
environmental systems, and health procedures are followed during construction and
operation. All of the personnel associated with the project during construction and
operation will be informed of the safety, health, and environmental related
requirements. All procedures and constraints will be enforced by the Project Manager
or his designee.

The content of this document covers only the equipment and process to be
installed in the Emerging Technology section of the CPPRF. Operations associated
with the remaining portion of the CPPRF are covered in the CPPRF Environmental,
Health, and Safety Analysis report, including the high bay area of the building.

Safesty Evaluation

The proposed circuit utilizes fine ground magnetite in a water medium as a
heavy medium to impart a density separation on finely ground coal. The non-chemical
nature of the process, fundamental equipment choice, and the benign operating
conditions reduce the level of risk associated with the project. Hazards which could
be defined are minimal and potential hazards can be further minimized by
implementing simple design features and operating procedures. Electrical shock and
rotating equipment are the most significant risks associated with the project.

11



Appropriate measures such as proper grounding of all electrical equipment, protective
guards on rotating equipment, and warning signs will be used. The most critical aspect
of the safety program for this project is maintaining a high degree of employee
involvement and concern. Safety training and regular safety evaluations and
inspections will be used to maintain worker safety awareness and attention.

Environmental Evaluation

Environmental hazards associated with the project are very minimal. No
chemicals are expected to be used in the process. Magnetite, iron oxide, a
nonhazardous mineral commonly found in the environment is the only material to be
used in the process. Magnetite will be used in a finely ground state with water to
make a dense medium. Impacts to the air will be minimal since the process is carried
out in water. Both coal and magnetite dust will also be contained through filters and
proper handling procedures. Spills from the process (containing coal, iron oxide, and
water) will be directed to the floor sump which in turn reports to an on-site solids and
liquids handling process. Products and waste from the process will be collected in the
on-site thickener and sent to a centrifuge for final dewatering before disposal at a coal
mine. Qil, used for equipment lubrication, will be contained on a spill prevention pallet
and only transported in 5 gallon buckets or smaller. This initial review will be
complemented by regular inspections and walk-throughs during the operating period of
the Micro-Mag Test Circuit.

Health Evaluation

Health hazards have been identified and the means to eliminate those hazards
to an acceptable degree of exposure are discussed. Coal dust, equipment noise,
process slurry, and compressed fluids represent the primary health related hazards
associated with this project. A special consideration is the nuclear density meter
which will be installed and maintained by a certified specialist from the Texas Nuclear
Corporation under a general license for Texas Nuclear. The specialist will also
provide safety training to those involved with operation of the plant. For other identified
risks, specific procedures and protective equipment will minimize the potential for
exposure to operators. This review will be complemented by regular inspections and
walk-throughs during the operating period of the circuit.

12



Project Safety Checklist

A project health, safety and environmental checklist was generated as a tool to

monitor such concerns as the project progresses. Analysis of the system is an
ongoing process which can best be managed through the use of regular checks during
the project life. Planned system safety and environmental checks are identified in
Table 1. Environmental, Safety, and Health Checklist.

10.

Table 2. Environmental, Safety, and Health Checklist

System Operating Procedures will be identified and approved by the COR.

Specific operating procedures for the Nuclear Density Gauge will be prepared
and approved by the COR.

P&ID, section, plan, and structural drawings will be updated and approved
before installation begins.

A training schedule will be prepared and approved by the COR which will
include process operation and Nuclear Density Gauge use.

Safety training will be completed before personnel are permitted to work on the
circuit.

A safety check list will be generated for system start-up, shut-down, and
emergency situations. This list will separately address the Nuclear Density
Gauge.

Electrical protocols will be generated for operation, maintenance, and shut-
down of the circuit.

Equipment and process safety checklist will be prepared, identifying all
equipment safety features (such as guards and signage) and process safety
features (such as kick plates, railings, and painted warning areas).

Emergency procedures will be developed, posted, and reviewed with personnel.
A file will be maintained at the site with manuals, plans, procedures, emergency

contacts, and meeting minutes relating to all environmental, safety, and health
issues.

13




PLANS FOR NEXT QUARTER

Final disposition of the contract should be completed during the first quarter of
1994. Since Amax R&D Center and the resources associated with the facility will no
longer exist, it is likely the project will require novation to another prime contractor.
Cyprus Amax will endeavor to expedite this process and will make the project
manager available to facilitate the process during the transition period.

Subtask 2.3 may require various comment and modifications to the Final
Design. A Final Design Report will be prepared and submitted along with a set of
drawings for the proposed circuit.

Subtask 4.3 will include receipt of comments from DOE and other interested
parties concerning the ESH plan. After these comments are received a final ESH plan
will be submitted and any required design modifications will be made to the drawings.

For subtask 5.1 and at the request of the COR a Test, Sampling, and Analytical
Plan will be prepared and submitted. Since the final contract status is unclear, the plan
may be preliminary and require significe... modification should other parties decide to
refocus the project work. However, the plan is essential to defining the operating plan
and to maintain the project schedule.

Task 3 will be initiated upon approval of the COR. In order to maintain the
project schedule, equipment procurement must be initiated. Procurement of
equipment will require the release of funds. This may be difficult until the final project
status is known.

14



APPENDIX |

FINAL DESIGN DRAWINGS
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LINE | COLOR LOCATION PIPE| \ATERIAL LINE | COLO LCZATION PIPE| \ateRiaL
NO. CODE DIA. NO. CODE D1A.
” RECYOLE FROM MAGNETIC SEPARATOR FEID PUNP P-30t e (e p3e RECYCLE FROM NEAVY WEDIA CYOLONE PUMP P-201 e v
TO MAONECTIC SEPARATOR FLED AP Tx— 301 SOH 49 TO HEAVY MEDIA CYOLONE SUMP W1-201 SO4 40
o2 FROM MAGNETIC SEPARATOR FEED PUNP P-381 1O e cPvc . FROM HEAVY MEDIA CYCLONE PUMP P-201 TO MEAVY |, \ o] CPC
TERTIARY MAGNETIC SEPARATOR WS- 383 O 49 MEDIA CYQLONE CY-28) xH »
s FROW TERTIARY MAGNETIC ScPARATOR MS-383 TARINGS | . cPVC P32 FROM OLEAN COAL ORAIN SCREEN SC-281 s v
OFLOW TO SCAVINGER MAGNETIC SEPARATON MS- 364 SO0 4 TO DIVIRTER 80x 8x- 292 SOt 4
Pe FROM TERTIARY WAONETIC SEPARATOR uS-363 Y A P33 FROM Tv-203 VALVE 0 CORRECT UEDIA SUMP TK-20t e crve
CONCMETRATE DISCH. 7O MAS. $EP. TEST SN TX-382 °cH 48 o)
» FROM SCAVENCIR MACNETIC SEPARATOR WS- 304 VTl oPvC »3 FROM REFUSE SCREEN SC-281 10 DIVERTER BOX 8X-202 | ,-, orve
CONCMETRATE TO CORRECT WEDIA SUNP TX-201 O 9 SO 49
Pe FROM SCAVINCIA MACNETIC SEFARATOR WS- 384 TAILINGS | . oPve P3s FROM Tv-204 VALVE 10 CORRECT MEDIA SUMP TK-201 e cPve
O'FLOW TO TV-383 10 CORRECY MEDIA AP T™™-281 SO 48 SCH 4
»? FROM SECONDARY MAGNETIC SEPARATOR WS-382 - PVC 3 FROM TV-207 VALVE 10 CORRECT MEDIA SUAP T 201 crve
CONCENTRATE DISCM. T0 WAG. SEP. FEED SUMP TX-301 oM 48 0 40
e TROM SECONDARY MACHETIC SEPARATOR WS-382 TATLINGS| .. P Py FROU DIVERTER §x-262 10 CORRECT MEDIA SMP TX-201) ., Ve
O°FLOW TO MACNETIC SEPARATOR TEST SUMP TX-302 beidiid SOt 4
FROM PRIMARY MAGNCTIC SCPARATOR WS- 301 o oPve [ FROW SPLITER §0x Bx-282 TO PRIMARY MAGNETIC e e
i otsae. 10 Y MAG. SEP. WS-302 301 48 - SEPARATOR MS- 301 SON 4
1o TROM PRIMARY MAGNETIC SEPARATOR WS- 381 e Ve [ FROM Tv-303 10 PRIMARY MAGNETIC SEPARATOR MS-381| .., vc
TAILINGS O'FLOW 10 WAG SEP. TEST SUMP TX-362 SO 40 oH 49
" FORM CLEANER MAGHETIC SEPARATOR WS- 305 e Py res FROM TV-304 10 PRIMARY WMACNETIC SEPARATOR ws-3#1 | ooy cPvC
CONCENTRATE DISCH. T0 MAG. SEP. TEST SUMP TX-302 SCon <0 0o @
2 FROM CLEANER WACNETIC SEPARATOR WS- 388 \ 1/2% CPVC o FROM FINE CLEAN COAL SCREEN SC-302 UTLOW PaN TO | .., Ve
CONCENTRATE DISCH. TO CCRRECT MEDIA SA® TK-28 SO +8 PRIMANY MAGNETIC SEPARATOR WS- 391 SOH 40
3 RECYOLE FROM WAGNETIC SCPARATOR TUST PUMP P-32 | . Ve [ FROM FINE REFUSE RINSE SCREEN UTLOW TO PRIMARY e cPve
T0 WACNETIC SEPARATOR TEST SUMP Tx-362 w0 W MAGNETIC SEPARATOR WS- 381 SOH 4
Pre FROM MAGINTIC SCPARATOR TEST SUMP PUMP P-302 W 17200 crve Pe3 FROM TV-3@1 10 WAGNETIC SEPARATOR FEED SUMP N cPvC
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s FROM HEAVY MEDIA CYOLOME CY-281 UNDER FLOW TO 7 v pee FROM Tv- 382 TO MACNETIC SCPARAION FEED SUMP e crve
DRAIN SCRECN SC-26t SCH 8 ™-30 SO+ 48
o FROM HEAVY WEDIA CYQLONE CY-281 OVER FLOW TO 3o cPvC pes FROM DESLIME SCREEN SC-101 DISCHARGE 10 FINE MEAVY .. cPve
DRAIN SCREDN SC-290 N 49 WMIDIA CYCLONE FEED SUMP wi.291 H %
7 FROW TV-2€1 VALVE TO CORRECT MEDIA SUMP TX-201 e o o TROM DISLIME SCRECN SC-183 DISCHARCE 10 e v
Scn 0 QUASSIFYING CYCLONE SUMP TR-1@t SO 40
e FROM CORRECT MEDIA SUMP PUMP P-287 10 CORRECT e v Par FROM CORRECT MEDIA DISTRIBUTION BOX BX-200 10 e cPVC 5
WEDIA DISTIRBUTION BOX BX-201 SCM 4 PIPE P43 SO 49 i
s FROW CORRECT MEDIA DISTRIBUTION 80X BX-28% e cPvC pes FROM CLASSIFYING CYCLONE CY-19) OVERFLOW T0 Tv-1on| o, cPve 2
10 CORRECT MEDIA SUMP TX- 201 SO <8 SO 48 .
P20 FROM CORRECT MEDIA DISTRIBUTION §OX BX—201 v 120 v [ FROM TV-181 1O EXISTING WASTE SUMP e cPve g
YO CORMRECT HEAYY MEDIA CYCLOME FELD SUMP WT-291 st 4 SCH 4 =
pat FROM CORRECT MEDIA DISTRIBUTION BOX BX-261 e oV »se FROM TV-181 TO QLASSIFYING CYCLONE SUMP TK-181 . Ve ¢
10 DESLIME SCRCEN SC-18% DISCHARGE CWUTE SON 48 e oM 0 3
P22 FROM DESUME SCREEN SC-101 DIOHARCE 10 HEAVY e cPVC P8 FROM DOE /PETC EXISTING COAL FEED LINE TO e Ve
MEDIA CYCLONE FEED SUMP WT-28 SCn <8 QUASSIFYING CYCLONE SUMP Tx-181 S0+ 49 E
P23y FROM OESLIME SCREEM SC-181 UNDER FLOW DISCHARGE 2e coevC Pa2 FROM Tv-393 TO EXISTING DOEC/PETC WASTE SuMP cPVC :
TO QLASSIFYING CYCLONE SUNP TX~19% Scn 40 SO e 2
p2e FROM CLASSIFYING CYCLONE CY-100 TO DESLIME SCREEN CPVC ps3 FROM SUMP OVER FLOW 1O EXISTING FLOOR TRENCH e orve
sc-10 e SOH 48 SCH 40
p2s FROM TV-182 10 CLASSIFING CYQLONE SUMP TX-181 . Laiked
ve SOt 40 '
p2e RECYCLE FROM CLASSIFYING CYCLONE SUMP PUMP P11 |, . v P4
TO CLASSIFYING CYCLONE SUMP TX-181 SOt 49 H
pa? FROM CLASSIFYING CYCLONE SUMP PUMP P-18) TO 7o 2 3
QLASSIFYING CYCLONE CY-181 SCH 48 1
p2s FROM FINE CLEAN COAL SCREEN SC-201 TO FINE CLEAN CPVC
COAL RINSE SCREEN SC-382 Te SOt 48 D.0.E. CONTRACT No. DE-AC22-93PC92206
p29 FROM FINE REFUSE SCREEN SC-201 10 FINE REFUSE RI N CPWC S—— —
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DENOTES TERMNAL LOCATED W MCC
DENOTES PLC BPUT TERONAL

CENOIES PLC OUTPUT TORMINAL

DIMOTES PLL ANALOC NFPUT TERANAL

DENOTES PLC ANALOG OUTPUT TERMINAL
OENOTES TERMNAL LOCATED IN CONTROL CABWET
DEMOTES TERMNAL LOCATED ON OVERLOAD BLOCK
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3. CONTROL WERNG 15 §16AWG.
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NOTES:
1. COMTROL PORTR 1S SUPPLED FRON THE CONTROL WRAWSFORMER A0 & 120MAC.
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3 CONROL WIE 5 104G

O OINOTES TEMe. LOCATED % NCC
/\ DINOTES PLC WPUT TERNAL
Q  DNOTES MC OUTRUT TDRUNAL
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€© DINOTES ALC AALOC OUTPUT TERMBIL
(O TONTES TERMMAL LOCATID W CONTROU CABSET D.OE. CONTRACT No. DE-AC22-93PC32206
O s torm o o ccnoe s o] @Rl B T o, a1
1) DINOITS TEMINA LOCATED OK WX CROUMD BUS ;;.“ “”“U BT NERG H_ENERCY 1 Y
g,mﬂ, = . WICROMZED MAGNETITE PROCESS BENCH SCALE
(I A0 L N - - SCHEMATIC — SCREENS 1 OF 2
o | OATE 55 | weon B 308 _No. RIS [OWE No.__ E-003 | @ |




o —
-8 . a1 - . o | o, w0, [ w|we | oo amec | o0V,
o239 = R s e
A} r—oxo—fo o 5 P I N P =
"’_-{5 4} "x,o—-:Tr 2
p—— Lk 3
oo —
L —ono—tfopot—"

i

[

g
b

—_————————

|

|

H ;

|

——

T

[ e e e e e

b e e o e ———

=~

NOPES:
1. WIRE NUMSERS CONSIST OF tAST MABER FOLLORED B TORMOGL MASER.

2. CONTOL POWER 1S APPUID fROM E CONTROL TRMSTOMER A0 § 120WC.
3. CONTROL WIS 1S f16A8C.
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3 DIWOTES TERMMAL LOCATED B MCC
[\ DENOTES PIC MPUT TERMMAL
() 0DMOIES ML OUTRYT TERUBAL
O OMOTES ML MMOC NPUT TR
©  DONOTES MC ANOGC OUTPUT FERMNA
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DENOTES VERMAMAL LOCATD ™ MCC
DENOTES PLC BIPUT TERMNAL

OENOITS PLC OUTPUT VERMSMAL

DENDTES PLL AMALOC INPUT TORSNAL

OENOTES PLC ANMOC OUTPUT TERMNAL
DEWOTES TERMMAL LOCATED B0 CONTROL CABINET
DENOTES FEMMSNAL (OCATID ON OVMERLOAD BLOCK

noTES

1. WAL MONBERS CONSIST OF WM NAGER FOLLOWD OV TSR AGER.
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3 CONTIOL SING 15 100G
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CONTROL CABINET

FIELD
NAE:  WARRICK
NODEL:  16MF1A-X—03

INSTRUMENT
CONFIGURATION

LOOP NO. L
E

LOOP 1LD. CLASSIFING CYCLO|
SUMP LEVEL

CONTROL CABINET

FIELD

lm‘ mm
MODEL:  16NFIA-X-03

wivimimiojwiel-

INSTRUMENT
CONFIGURATION

LOOP NO.

LOOP LD. NACMETIC SEPARATOR
FEED SUMP LEVEL

CONTROL CABINET FIELD INSTRUMENT CONTROL CABINET FIELD INSTRUMENT
CONFIGURATION CONFIGURATION
c N H NANE:  WARRICK
NODEL:  16MFIA-X-03 | LOOP NO.
l LOOP 1.D. MAGNETIC SEPARATOR
TEST SUNP LEVEL
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CONTROL CABINET FIELD INSTRUMENT CONTROL CABINET FIELD INSTRUMENT
CONFIGURATION CONFIGURATION
NAKE:  TAMLOR MAKE: TAYLOR
MODEL: UFT 8000 100P NO. ADOO-1000 MODEL: UFT 8000 LOOP NO. ADOO-1000
L0OP 1D. CLASSFYNG 0CP 1D. PNE H M
CYCLONE CYCLOKE
PRESSURE PRESSURE
w1 [ M ™ s [ M ™
< @9
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NOTE:
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NOTE:

1. CONTRACTOR TO TIE INTO EXTSTING LIGHTING CIRCULTS
2 CONTRACTOR 1O CMECK LDAD AND MODIFY AS MECESSARY
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