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Abstract: The 241-AW Tank Farm, located in the 200 East Area of the
Hanford Site, contains six 1.16 Mgal double-shell tanks. The tanks are
used primarily for storage of waste from facilities such as PUREX and B
Plant. Tanks 102-AW and 106-AW commonly are used for staging waste
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CONCEPTUAL DESIGN REPORT

AW TANK FARM MONITORING AND
CONTROL SYSTEM INSTALLATION

PROJECT W-457

. INTRODUCTION

The 241-AW Tank Farm, located in the 200-East Area of the Hanford Site,
contains six 1.16 Mgal double-shell tanks. The tanks are used primarily for
storage of waste from facilities such as PUREX and B Plant. Tanks 102-AW and

106-AW commonly are used for staging waste concentrated by the evaporator,

Evaporator personnel maintain and monitor all the 241-AW tanks on a daily
basis. Two tanks within the farm recently have been identified as having
potential flammable gas concerns. Tank 101-AW is currently on the Flammable
Gas Watch List. Recently, Tank 104-AW was added to the Flammable Gas
Watch List USQ. These classifications impose additional operating controls and

monitoring of these tanks.

The process for concentrating the supernatant via the evaporator is termed an

n

"evaporator campaign.” The campaign usually lasts from one to three months
depending on the waste type and level. During campaigns, supernatant is
transferred through underground piping to the evaporator feed tank
(Tank 241-AW-102) for concentration in the evaporator. After the evaporator
treats the waste, the concentrated waste (slurry), is routed to Tank AW-106 for
additional liquid removal. During evaporator campaigns and normal daily
operations, many safety precautions are taken to ensure tank safety. These
safety precautions are defined in tank farm operating procedures and safety
documentation. The precautions predominantly involve frequent monitoring of
the tank waste temperature, level, gas, and pressure using instailed tank waste

monitoring equipment.

W457CDR.TD.2700 -1- 06/12/96
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The tank monitoring and control system (TMACS) was originally designed to
monitor the temperature in the 24 ferrocyanide (FeCN) Watch List tanks (ref 2).
TMACS provides continuous remote monitoring, alarming, and data storage of
waste tank temperatures, levels and gas pressures. Since the original installa-
tion, the scope of the monitoring system has been expanded to encompass
monitoring various tank farm parameters in all tank farms (200-East and
200-West Areas), including the 241-AW Tank Farm (ref 3).

The cost estimate summary and conceptual project schedule are in Appendices B

and C, respectively.

. SUMMARY

Project W-457, "AW Tank Farm Monitoring and Control System installation,™ will
provide systems to read and control in tank monitoring equipment remotely.
Tank equipment that can be monitored by the tank monitoring and control
system (TMACS) are thermocouple trees, multi-functional instrument trees
(MiTs}, hydrogen monitoring equipment, pneumatic pressure gauges, ventilation
flow, Enraf level gauges, and more. Project W-457 will install the signal
conditioners and ancillary equipment required to convert the analog signal
provided by the tank monitoring equipment to a digital signal suitable for

interpretation by the central TMACS computer.

TMACS will provide alarm management, data storage, data trending, reporting,
event logging, failure status, and graphical presentation using a hierarchy of
displays that allow progression from the general to the specific. Installing
TMACS will provide obvious benefits in safety and ALARA as well as reducing

cost associated with manual monitoring of tank parameters.
This CDR includes information required for TMACS installation in the AW Tank

Farm. The design of the AW Tank Farm installation is based on currently

installed and proven designs in other tank farms.

W457CDR.TD.2700 -2- 06/12/96
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The total estimated cost for this fiscal year 1996 General Plant Project is

$910,000. Construction costs of the project are $740,000; other project costs
are $170,000. This estimate includes a 23% contingency.

lil. JUSTIFICATION

During evaporator campaigns and normal daily operations, many safety
precautions are taken to ensure waste tank integrity. These precautions
predominantly involve frequent monitoring of the tank waste temperature, level,
vapor space constituents, and pressure. Monitoring is performed using installed

tank waste monitoring equipment.

There are several types of tank monitoring equipment installed in AW Tank Farm:
pneumatic pressure gauges, standard hydrogen monitoring systems (SHMS),
multi-functional instrument tree (MIT), and thermocouple trees. Additional
equipment installed includes a gas characterization system (GCS), standard-D

hydrogen monitoring systems on the central exhauster, and Enraf level gages.

All of the listed equipment is read and recorded locally. This requires operators
to make rounds to the six tanks within the AW Tank Farm, record readings, and
survey out of the tank farm. During normal operations, operators are dispatched
once every shift to make rounds and record readings. During evaporator
campaigns, operators are dispatched every 2 hours to make rounds and record

readings.

Per DOE Order 6430.1A and Code of Federal Regulation (CFR} 10 CFR 436, an
economic analysis was performed (Appendix E). The economic analysis
compared the do nothing option {continue performing manual readings) versus
installing TMACS in AW Tank Farm. Based on present day dollars, this analysis
shows that the expense for installing TMACS will be recovered by expense
savings in less than 6 years. This is based on the estimated cost for installation,

operation and maintenance costs, current billing rate for operators, and

W4567CDR.TD.2700 =3 06/12/96
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continuation of current mode of operation within the AW Tank Farm and

evaporator.

Installation of TMACS will provide real-time status of parameters associated with
the AW Tank Farm tanks and also will provide a means of instantaneously
identifying failed equipment. Installation of TMACS will reduce tank farm
activity by remotely recording waste tank parameters, and will provide ALARA

benefits by reducing potential for exposure or contamination.

IV. DESCRIPTION OF PROJECT SCOPE

A. IMPROVEMENTS TO LAND (460) )
Excavation will be required for buried electrical power, control, and
instrumentation conduit (triple conduit). The excavation will be performed
within the AW Tank Farm fence to a maximum depth of approximately
610 mm (24 in.}. This will be performed following the procedure WKS 17
in WHC-CM-1-10, "Safety Manual.”™

Excavation for triple conduit will be made throughout the farm as shown
on drawing H-2-820792. All drawings are in Appendix G. The excavation
between pull boxes PB-94-5-A, PB-94-6-A, and PB-94-10-A and
subsequent triple conduit runs and pull box placement will be provided by

project W-451, "Tank Farm Gas Charactericstics."

Excavation for electrical power and instrument conduit will be performed
at each tank. The excavation will provide power and instrumentation
conduit between the nearest pull box and the tank specific TMACS

terminal box.
Further excavation for instrumentation conduit will be performed from the

tank specific TMACS terminal box to the individual terminal boxes of tank

instrumentation. This will be performed for three thermocouple junction

W457CDR.TD.2700 -4 - 06/12/96



WHC-SD-W457-CDR-001, Rev. 0

boxes, one Enraf liquid level gauge, and one tank vapor space pressure

transducer cabinet [two pressure transmitters] at each tank.

Tank AW-101 will require additional excavation for power and
instrumentation conduit required for MIT and hydrogen monitoring (see
drawing H-2-820792).

B.  BUILDINGS (501)

TMACS equipment will be provided in the existing control facility
(241-AW-271) outside the AW Tank Farm north fence. The building will
be provided with the electrical power and instrumentation service required
for TMACS. Two electrical enclosures housing TMACS equipment will be
installed in the building; the modem assembly {(modems provided by
others) and the communications interface unit (see drawings H-2-820793
and H-2-820801, respectively).

C. OTHER STRUCTURES (550}
The electrical enclosures in the tank farm will be supported by unistrut
stands. The stands will be fabricated in the shop and then placed in the
farm to maintain ALARA. Details of the support stands are shown in
drawing H-2-815300.

D. UTILITIES (600)
Electrical power will be distributed to TMACS -terminal boxes through
underground wiring. The power wiring will be in a separate conduit than

the control and instrumentation wiring.

Instrumentation wiring will be distributed to TMACS terminal boxes
through underground wiring in a conduit separate from the power conduit.
No control wiring will be provided by this effort. Control conduit is

provided for future control expansion.

W457CDR.TD.2700 -5- 06/12/96
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The electrical system design will conform to the National Electric Code
(NEC). All electrical parts will be listed or approved by Underwriters
Laboratories (UL), Fidelity Mutual (FM), or another nationally recognized

testing laboratory.

Two designated telephone lines will be provided for communication
between the AW Tank Farm TMACS and the master TMACS computer.
The line will connect the modems located in 241-AW-271 to the TMACS
central computer located in the 2750E Building. The telephone company

will provide two excess modems.

E. SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700}
The existing TMACS computer system will be programmed to recognize
the AW Tank Farm.

The process of obtaining data from the in-tank instrumentation requires
multiple electronic signal processors. The analog signal from an instrument
is converted to a digital signal that is stored as a measurement in local
memory. When a report is requested, the stored data is transmitted
serially via an RS-485 signal that is converted to RS-232C which is
suitable for transfer and interpretation by the TMACS master computer.
The equipment required to do the data obtaining process will be installed
at 18 thermocouple trees, 6 Enraf liquid level gauges, 12 tank vapor
pressure transducers and 1 standard hydrogen monitor in the AW Tank
Farm. The equipment consists of the TMACS enclosures and Acromag I/0

processors installed locally at each tank.

F. STANDARD EQUIPMENT {710 THROUGH 799)
All equipment will be standard "off-the-shelf” items. Exceptions may arise
with some of the instrumentation signal conversion equipment, but this is

not anticipated.

W457CDR.TD.2700 -6- 06/12/96
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G. IMPROVEMENTS FOR OTHERS (800)
Accommodations for future expansion of monitored points will be
provided. These expansion points will provide standardized access for

future monitoring equipment.

Conduit runs providing control capability will be at the pull boxes
throughout the AW Tank Farm (see drawing H-2-820792). This will allow

for future control of pumps, valves, etc. by the master TMACS computer.

Excess electrical capability also will be provided to AW Tank Farms. This
will be provided in sufficient capacity to operate miscellaneous hand tools

and future controls applications.

A computer terminal will be provided in the 242-A Evaporator Building to

be used for in situ monitoring of tank parameters by tank farm personnel.

H. DEMOLITION (810}
The Doric Digitrend remote multiplexers in control facility 241-AW-271
that are tied to CASS will be removed. These units presently are not
functional and there are no plans to repair them. However, buried CASS

cables will remain.

I OTHER PROJECT COSTS (900)
Other project costs include design finalization and project management

during construction.
J. DESIGN COMPLIANCE

The design and construction of project W-457 will comply with the codes

and regulations listed in the project FDC (ref 1).

W457CDR.TD.2700 o/ 06/12/96
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V. METHODS OF PERFORMANCE

A. CONSTRUCTION WORK BY ONSITE CONTRACTOR (WBS 3.1}
Fabrication of TMACS egquipment will be performed by site construction

forces. Primarily, this will be fabrication of terminal boxes and stands.

Installation of the TMACS system will be performed by the onsite
engineer/construction contractor. This will include excavation and backfill
within the AW Tank Farm, installation of conduits and wiring, placement
of terminal boxes and instruments, and termination of instrumentation and

power.

The design of TMACS wili utilize over the counter products to the extent
practical. All items will be called out on drawings and procured using
purchase requisitions by a purchasing agent. Parts that make up the
design will be chosen by the responsible engineer based on its

performance and physical attributes, and the requirements of the project.
B. WORK BY OPERATING CONTRACTOR (WBS 1.0 and 4.0)
The operating contractor will provide definitive design and engineering

services during construction.

The operating contractor will provide overall project management support

during design, procurement, and construction of this project.

The operating contractor will provide support for other project costs

associated with TMACS installation.

W457CDR.TD.2700 -8- 06/12/96
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VI. REQUIREMENTS AND ASSESSMENTS

A. SAFEGUARDS AND SECURITY
Existing safeguards and security measures will not be impacted by this

project. No new measures beyond the current practices will be required.

Badging and escort requirements shall be administrated per WHC-CM-4-33,

"Security Manual."

B. HEALTH AND SAFETY
Construction contractors will be required to take reasonable precautions
for protection of the health and safety of their employees, subcontractors,
operating contractor, and DOE personnel. This includes providing
continuous access to construction areas by emergency vehicles and
personnel, and ensuring that emergency evacuation routes are

unobstructed.

The installation of TMACS equipment will take place in the AW Tank Farm.
All installation activities will be performed in accordance with the
HSRCM-1, "Hanford Site Radiological Control Manual," and
WHC-SD-WM-HSP-002, "Tank Farm Health and Safety Plan."

Installation will require hand excavation, routing conduit, and electrical
connection to existing instrumentation. The fabrication of electrical
enclosures and other equipment will be performed in shop to the extent

possible for ALARA.
An Unreviewed Safety Question {(USQ) screening was performed for the

AW Tank Farm TMACS installation. The USQ screening determined that

there would be no changes to the facility equipment or facility procedures.

W457CDR.TD.2700 -9 - 06/12/96
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C. DECONTAMINATION AND DECOMMISSIONING
All decontamination and decommissioning shall be performed in
accordance with the HSRCM-1. -

D. MAINTENANCE AND OPERATION REQUIREMENTS
The TMACS system maintenance requirements are known from previous
installations in other tank farms. The maintenance procedures and costs
associated with AW Tank Farm are assumed to be the same as those for
other tank farms with TMACS. The estimated maintenance costs for the
AW Tank Farm TMACS installation are $8,000 per year.

No special tools are required for TMACS maintenance other than those
regularly used by electrical maintenance personnel. The operation and
maintenance costs for tank farms will decrease with the installation of
TMACS due to the elimination of man-hour intensive readings required by

tank farm personnel.

E. AUTOMATED DATA PROCESSING EQUIPMENT
Data processing and telecommunications equipment will be similar or
identical to those used in previous TMACS installations (ref 9). The
equipment has been selected carefully based on system requirements and

has been successfully used in the field.

The system must be able to convert analog signals from existing in-tank
instrumentation into a digital signal for computer processing. The
instrumentation signals are read periodically and stored at the tank data
signal converter. The data is then available, upon request, for bulk
downloading to the TMACS master computer. When queued, the data
stored at the tank data signal converter is transferred to a modem signal
converter that formats the data for transfer to the TMACS master
computer. This allows data to be organized in a historical presentation of

tank parameters.

W457CDR.TD.2700 -10 - 06/12/96
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The instrumentation and processors also will provide warnings if loss of

communication occurs with an instrument and will alarm if a critical tank

criteria is out of established parameters. The TMACS computer system

will pin-point the anomaly so corrective action can be initiated.

F. QUALITY ASSURANCE/SAFETY CLASSIFICATION

W457CDR.TD.2700

Quality Assurance Activities

Project activities for contractors involved in design, procurement,
construction, and acceptance will be governed by 10 CFR 830.120,
"Quality Assurance.” Minimum project quality attributes are
included in the project FDC and will be incorporated into the project
specific Quality Assurance Program Plan (QAPP). The QAPP wili
indicate the project critical characteristics, corresponding safety
classificationassignments, and programmatic controlling documents.
The specific technical and quality programmatic requirements,
material certifications, qualification and certification of personnel,
inspections, examinations and testing, and applicable quality
assurance records will be established during definitive design and
included in design documents. Specifications will require controls to

exclude misrepresented products.

The project includes individual systems or components to an existing
facility and the existing facility hazardous classification has not

changed.

Independent design verification will be required. Safety significant
and nonsafety significant items and services will be procured from
commercially available sources unless specific exception is noted

during definitive design.

-11- 06/12/96
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2.  Safety Classification
Safety classifications will be identified for those systems,
components, and structures important to safety or environmental
protection so that appropriate efforts will be placed on design,
procurement, construction, testing, operation, maintenance, and

modifications.

Safety classification criteria and methodology are defined in
WHC Management Requirements and Procedures Manual,
WHC-CM-4-46. Safety classifications will be determined through
analysis and consequences of failure based on information contained
in the project FDC and safety analysis documents. The resulting
safety classifications form the basis for the Hanford design and
quality assurance requirements applied to the project. Safety
significant is the highest level anticipated for any element of the

proposed facility.

G. ENVIRONMENTAL COMPLIANCE
All tank farm areas have been granted a cultural resource exemption based
on the extensive disturbances that occurred during tank installation. This
exemption includes all maintenance and new construction performed
within, and extending 150 meters outside, the 18 fenced tank farm areas.
All construction for the TMACS installation will be performed inside the
AW Tank Farm.

All tank farm areas are covered by a blanket biological review
(#95-200-073). This review determined that there would be no adverse
impacts to species or habitats of concern due to projects within the

200-East and 200-West tank farm areas.

The AW Tank Farm TMACS installation is presumed to be under a

categorical exclusion and NEPA documentation is not required. An

W457CDR.TD.2700 -12- 06/12/96
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environmental checklist that shows environmental compliance has been

completed (ref 11).

H. PERMITS
An excavation permit will be required for conduit runs throughout the
AW Tank Farm. The permit will be obtained per procedure 503.1 in
WHC-CM-8-7 (ref 12).

Vil. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

The installation of TMACS has been performed in several other tank farms in the
200-West Area. The design for installation of TMACS in the AW Tank Farm has
been completed. The design and equipment used in this installation are similar,
if not identical, to that used in other TMACS installations. Therefore, from a

technica! standpoint, no uncertainties can be identified.
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Installation, " Project W-457, prepared by Westinghouse Hanford Company,
Document No. 96-POC-004, 1996.

Manual "Site Support Services,” prepared by Westinghouse Hanford
Company, Document No. WHC-CM-8-7, 1995,

National Fire Protection Agency NFPA 70, "National Electrical Code,"
1993.

Manual, "Quality Assurance Manual," prepared by Westinghouse Hanford
Company, Document No. WHC-CM-4-2, 1988.
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20.

21.

22.

23.
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Manual, "Standard Engineering Practices,” prepared by Westinghouse
Hanford Company, Document No. WHC-CM-6-1, 1993.

Manual, Environmental Compliance, prepared by Westinghouse Hanford
Company, Document No. WHC-CM-7-5, 1993.

Design Criteria Source, "Preparation and Control of Engineering and
Fabrication Drawings,” ICF Kaiser Hanford Company Architect/Engineer
Standard GG-DWG-01.

Design Criteria Source, "Design Loads for Facilities," ICF Kaiser Hanford
Company Architect/Engineer Standard, GC-LOAD-01.

U.S. Department of Energy Order 4700.1, "Project Management System,"”
March 6, 1987.

Waste Tank Safety Program EA (DOE/EA-0915).

Supporting Document, "Functional Requirements for Ferrocyanide Tank
Temperature Monitoring,” prepared by Westinghouse Hanford Company,
Document No. WHC-SD-WM-RD-013, Rev 1, 1991a.

Supporting Document, "Engineering Work Plan for Ferrocyanide Tank
Temperature Monitoring Phase 2 and Phase 3," prepared by Westinghouse
Hanford Company, Document No. WHC-SD-WM-WP-116, Rev 0, 1991¢.

Supporting Document, "Thermal Analysis of Hoffman Enclosure,"” prepared
by Westinghouse Hanford Company, DocumentNo. WHC-SD-WM-ER-111,
Rev 0, 1991d.
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26.

27.
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Supporting Document, "TMACS Functional Requirements,"” prepared by
Westinghouse Hanford Company, Document No. WHC-SD-WM-SFR-0086,
Rev 0, 1992a.

Supporting Document, "Tank Farm Instrumentation and Data
Acquisition/Management Upgrade Plan," prepared by Westinghouse
Hanford Company, Document No. WHC-SD-WM-WP-132, Rev 2, 1993c¢.

Supporting Document, "TMACS and Box Support Wind/Seismic
Analysis," prepared by Westinghouse Hanford Company, Document

No. WHC-SD-WM-DR-010, Rev 0, WHC, 1993d.

Code of Federal Regulations, 10 CFR 830.120, "Quality Assurance."
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APPENDIX A

Work Breakdown Structure
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WHC-SD-W457-CDR-001, Rev. O
WORK BREAKDOWN STRUCTURE

ENGINEERING

1.1  Definitive Design {(Operating Contractor)

1.2 Engineering and Inspection (Operating Contractor)
CONSTRUCTION

3.1 Force Account Construction (Engineer/Constructor Contractor)

PROJECT INTEGRATION/MANAGEMENT (OPERATING CONTRACTOR)
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ICF KAISER HANFORD ** TEST - INTERACTIVE ESTIMATING ** PAGE 1 OF 7
WESTINGHOUSE HANFORD COMPANY AW TANK FARM MONITORING and CONTROL SYSTEM DATE 06/06/96 10:51:17
J0B NO. W-457/E62049 WORKING CONSTRUCTION BY JFR/DEA
FILE NO. W457CAA4 ’ OGE_RO1 - PROJECT COST SUMMARY
COST ESCALATED CONTINGENCY TOTAL
CODE DESCRIPTION TOTAL COST 4 TOTAL | DOLLARS
000 ENGINEERING 76,000 15 11,000 87.000
050 CONSTRUCTION MANAGEMENT 149,000 21 32.000 181,000
706 ELECTRICAL 529.000 25 132,000 661,000
(ADJUSTED TO MEET DOE 5100.4) . - 4,000 5.000 1.000
PROJECT TOTAL 750,000 23 - " 180,000 " 930.000
)
$60C00000000000000aEE000008G0000000800000006660050000009E80000000000000000080000005000008G0E00000000000006000000800Ta000000000000000
TYPE OF REMARKS: THE PREVIOUS ESTIMATE. FILE NO. WAS57CAA3, HAS BEEN

WORKING CONSTRUCTION JUNE 6. 1996 . REVISED TO INCORPORATE ESCALATION COSTS.

ESTIMATE
"ARCHITEgT @- rel

S R, Lo
Py 42 2 S

OPERATING
CONTRACTOR WHC

(ROUNDED/ADJUSTED TO THE NEAREST ™ 1.000 / 10,000 " - PERCENTAGES NOT RECALCULATED TO REFLECT ROUNDING)

0 'ASY '100-HAD-LSYM-AS-DOHM
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1CF KAISER HANFORD
WESTINGHOUSE HANFORD COMPANY
JOB NO. W-457/E62049

FILE NO. W457CAA4

WBS DESCRIPTION

110000 WHC DEFINITIVE DESIGN
120000 WHC ENGINEERING/INSPECTION

ENGINEERING/INSPECTION
ENGINEERING

SUBTOTAL 12
SUBTOTAL 1
310000 GENERAL & TECHNICAL CONDITIONS

310001 ELECTRICAL INSTALLATION
317710 PROJECT MANAGEMENT
317720 CF SUPPORT
317730 QUALITY SUPPORT
SUBTOTAL 31 FA CONST-ONSITE E/C

SUBTOTAL 3 CONSTRUCTION

400000 WHC PROJECT INTEGRATION

SUBTOTAL 4 PROJECT INTEGRATION

PROJECT TOTAL

** TEST - INTERACTIVE ESTIMATING **

AW TANK FARM MONITORING and CONTROL SYSTEM
. WORKING CONSTRUCTION
DOE_R02 - WORK BREAKDOWM STRUCTURE SUMMARY

ESTIHATE
SUBTOTAL

49104
26040

26040
75144
28207
489653
66498
19539
8087
611984

611984

53092
53092

ONSITE
INDIRECTS

o o oo

o o cocoo

SuB
TOTAL

49104
26040

26040
75144
28207
489653
66498
19539
8087
611984

611984

53092
53092

Lo

0
0.
0
0

e L

NN

740,220

740.220

ESCALATION

TOTAL
.45 221
67 174
.67 174
.53 395
15 606
15 10528
73. 1150
73 - 338
73 140
09 12762
09 12762
.12 595
12 595
13.752

86

1

PAGE 2 OF
DATE
8Y  JFR/DEA
SUB CONTINGENCY
TOTAL x  TOTAL
49325 15 7399
26214 15 3932
26214 15 3932
75539 15 11331
28813 25 7203
500181 25 125045
67648. 25 16912
19877 25 4969
8227 25 2057
624746 25 156186
624746 25 156186
53687 15 8053
53687 15 8053
175.570
753,972 23

7
06/06/96 10:51:20

TOTAL
DOLLARS

56724
T 30147

30147
86871
36017
625226
84561
24846
10284
780934

780934

61740
61740

929.545

0 'A8Y 'L00-HAD-LSYM-AS-OHM
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KAISER ENGINEERS HANFORD ** TEST - INTERACTIVE ESTIMATING ** PAGE 3 OF 7

WESTINGHOUSE HANFORD COMPARY AW TANK FARM MONITORING and CONTROL SYSTEM DATE 06/06/96 14:16:44
JOB NO. W-457/E62049 . WORKING CONSTRUCTION BY JFR/DEA
FILE NO. W457CAA4 DOE_ROJ3 - ESTIMATE BASIS SHEET

1. DOCUMENTS AND DRAWINGS

DOCUMENTS: LOI

DRAWINGS: SEE LOI LIST
2. MATERIAL PRICES

UNIT COSTS REPRESENT CURRENT PRICES FOR SPECIFIED MATERIAL.
3. LABOR RATES

;T;-;E;:E;-HOURLY RATES ARE BASED ON THE 1996 FISCAL YEAR BUDGET LIQUIDATION RATES AS ISSUED BY KEH FINANCE
4. GENERAL REQUIREMENTS/TECHNICAL SERVICES/OVERHEADS

A.) ONSITE CONSTRUCTION FORCES GENERAL REQUIREMENTS, TECHNICAL SERVICES AND CRAFT OVERHEAD COSTS ARE INCLUDED AS A
COMPOSITE PERCENTAGE BASED ON THE ICF-KH ESTIMATING FACTOR,

5. ESCALATION

ESCALATION PERCENTAGES WERE CALCULATED FROM THE AUGUST 1994 UPDATE OF THE ECONOMIC ESCALATION PRICE CHANGE INDICES FOR DOE
CONSTRUCTION PROJECTS AS PUBLISHED BY THE “OFFICE OF INFRASTRUCTURE AQUISITION® FM-50.

6. ROUNDING

U.S. DEPARTMENT OF ENERGY - DOE ORDER 5100.4 PAGE 1-32 SUBPARAGRAPH (M). REQUIRES ROUNDING OF ALL GENERAL PLANT PROJECTS
(GPP'S) AND LINE ITEM (LI) COST ESTIMATES. REFERENCE: DOE 5100.4, FIGURE I-11, DATED 10-31-84.

7. REMARKS/QUALIFICATIONS
A.) NO MASK WORK ASSUMED
B.) NO CONTAMINATED SOIL WILL BE ENCOUNTERED
C:) CONSTRUCTION PERFORMED BY ICFKH FORCES
D.) THE ESTIMATE INCLUDES COST PROVIDED BY "WHC FOR ENGINEERING, DESIGN, AND MANAGEMENT SUPPORT.

0 "A3Y ‘100-HAD-LGPM-AS-DHM
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ICF KAISER HANFORD ** 1EST - INTERACTIVE ESTIMATING ** PAGE 4 7
WESTINGHOUSE HANFORD COMPANY AW TANK FARM MONITORING and CONTROL SYSTEM : DATE 06/06/96 10:51:21
JOB NO. W-457/E62049 . WORKING CONSTRUCTION BY JFR/DEA

FILE NO. W457CAA4 DOE_RO4 - COST CODE ACCOUNT SUMMARY

CoST ESTIMATE ONSITE suB ESCALATION SUB CONTINGENCY TOTAL
.CODE/WBS DESCRIPTION SUBTOTAL INDIRECTS TOTAL X TOTAL- TOTAL X TOTAL DOLLARS

000 ENGINEERING

110000 WHC DEFINITIVE DESIGN 49104 0 49104 0.45 221 49325 15 7399 56724
120000 WHC ENGINEERING/INSPECTION 26040 0 26040 0.67 174 26214 15 3932 30147
TOTAL 000 ENGINEERING 75144 0 75144 0.53 395 75539 15 11331 86871
050 CONSTRUCTION MANAGEMENT '
317710 PROJECT MANAGEMENT 66498 0 66498 1.73 - 1150 67648 25 16912 84561
317720 CF SUPPORT 19539 0 19539 1.73 338 19877 25 4969 24846
317730 QUALITY SUPPORT 8087 0 8087 1.73 140 8227 25 2057 10284
400000 NHC PROJECT INTEGRATION 53092 0 53092 1.12 595 53687 15 8053 61740
TOTAL 050 CONSTRUCTION MANAGEMENT 147216 0 147216 1.51 2223 149439 21 31991 181431
706 ELECTRICAL .
310000 GENERAL & TECHNICAL CONDITIONS 28207 0 28207 2.15 606 28813 25 7203 36017
310001 ELECTRICAL INSTALLATION 489653 0 489653 2.15 10528 500181 25 125045 625226
TOTAL 706 ELECTRICAL 517860 0 517860 2.15 11134 528994 ° 25 132248 661243
PROJECT TOTAL 0 13,782 175.570
740.220 740,220 1.86 753.972 23 929.545

0 "A8Y “LOO-HAD-LSPM-AS-OHM
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ICF KAISER HANFORD

WESTINGHOUSE HANFORD COMPANY

J0B NO. W-457/E62049
FILE NO. WA57CAA4

CSI. DESCRIPTION

ENGINEERING
00  TECHNICAL SERVICES
TOTAL ENGINEERING

CONSTRUCTION
00  TECHNICAL SERVICES
01 GENERAL REQUIRMENTS
16 ELECTRICAL

TOTAL CONSTRUCTION

PROJECT TOTAL

**% JEST - INTERACTIVE ESTIMATING **

AW TANK FARM MONITORING and CONTROL SYSTEM

WORKING CONSTRUCTION
DOE_RO5 - ESTIMATE SUMMARY BY CSI DIVISION -

ESTIMATE
SUBTOTAL

ONSITE
INDIRECT

75144

75.144

53092
122331
489653

665,076

740,220

PAGE 5 OF 7
DATE 06/06/96 10:51:23
JFR/DEA
suB ESCALATION SUB CONTINGENCY TOTAL
S TOTAL X TOTAL TOTAL X TOTAL DOLLARS
[ 75144 0.53 395 75539 15 11331 86871
0 395 11.331
75.144 0.53 75.539 15 86.871
0 53092 1.12 595 53687 . 15 8053 61740
0 122331 1.83 2234 124565 25 31141 155708
0 489653 2.15 10528 500181 25 125045 625226
0 13,357 164,239
665.076 2.01 678.433 24 842,674
0 13.752 175,570 .
740,220 1.86 753.972 23 929.545

0 'A8Y “L00-HAD-LGYM-AS-OHM
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ICF XKAISER HANFORD ** JEST - INTERACTIVE ESTIMATING ** PAGE 6 7
WESTINGHOUSE HANFORD COMPANY AW TANK FARM MONITORING and CONTROL SYSTEM DATE 06/06/96 10:42:52
JOB NO. W-457/E62049 WORKING CONSTRUCTION BY JFR/DEA
FILE NO. W457CAA4 DOE_RO6 - CONTINGENCY ANALYSIS BASIS SHEET
REFERENCE : ESTIMATE BASIS SHEET PAGE 3 OF 7
0ST CODE ACCOUNT SUMMARY ! PAGE 4 OF 7

THE_U.S. DEPARTMENT OF ENERGY - RICHLAND ORDER 5700.3 "COST ESTIMATING., ANALYSIS AND STANDARDIZATION®
OATED 3-27-85, PROVIDES GUIDELINES FOR ESTIMATE CONTINGENCIES THE GUIDELINE FOR'A "WORKING CONSTRUCTION' ESTIMATE
SHOULD HAVE AN OVERALL RANGE OF ) T0 15

CONTINGENCY IS EVALUATED AT THE THIRD COST CODE LEVEL AND SUMMARIZED AT THE PRIMARY AND SECONDARY COST CODE
LEVEL OF THE DETAILED COST ESTIMATE

ENGINEERING
000 110000/120000

FIFTEEN PERCENT IS USED BASED ON POSSIBLE
UNFORSEEN FIELD CONDITIONS

AVERAGE ENGINEERING CONTINGENCY 15 %

CONSTRUCTION
050 317710/317720/317730

TWENTY FIVE PERCENT IS USED BASED ON POSSIBLE
UNFORSEEN FIELD CONDITIONS

AVERAGE CONSTRUCTION CONTINGENCY 25 %

¥ OTHER PROJECT COST
650 400000

FIFTEEN PERCENT IS USED BASED ON POSSIBLE
UNFORSEEN FIELD CONDITIONS

AVERAGE CONSTRUCTION CONTINGENCY 15 %

AVERAGE PROJECT CONTINGENCY 23 %

0 'A8Y ‘L O0-HAD-LSYM-AS-OHM
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ICF _KAISER HANFORD
WESTINGHOUSE HANFORD COMPANY
JOB- NGO, W-457/E62049

FILE NO.

*% TEST - INTERACTIVE ESTIMATING **
AW TANK FARM MONITORING and CONTROL SYSTEM

WORKING CONSTRUCTION
DOE_RO7 - ONSITE INDIRECT COSTS BY WBS

317720 CF SUPPORT

WA57CAA4

ESTIMATE

¥BS DESCRIPTION SUBTOTAL
110000 WHC DEFINITIVE DESIGN 49104
120000 WHC ENGINEERING/INSPECTION 26040
310000 GENERAL & TECHNICAL CONDITIONS 28207
310001 ELECTRICAL INSTALLATION 489653
317710 PROJECT MANAGEMENT 66498
19539

317730 QUALITY SUPPORT 8087
400000 WHC PROJECT INTEGRATION 53092
740.220

PROJECT TOTAL

CONTRACT ADMINISTRATION
TOTAL

cooocoooo

ocoocoococo

BID PACK
PREP.

0
0
0
0
0
0
0
0

PAGE 7
DATE
BY JFR/DEA

OTHER
INDIRECTS

coocoooco

OF 7
06/06/96 10:51:24

TOTAL
INDIRECTS

coococoooco

0 "ASYH ‘LO0-HAD-LSPM-AS-OHM
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APPENDIX C

I Conceptual Project Schedule
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APPENDIX D

Energy Conservation Report and Analysis

AnEnergy:Conservation Analysis was not performed forproject W-457.
The estimated ‘power: consumption: for: the TMACS' installation” in
AW:Tank Farm does not warrant sucha report.

An“Energy Conservation Report is required for new construction and
retrofit projects of facilities larger than 10,000 ft“, or where energy use
is-anticipated to be greater than 500 MBtu/yr. A conservative estimate
of power consumption for the: AW Tank Farm TMACS installation is
5,700 kWh/yr or less- than: 20 “MBtu/yr. Therefore, an Energy
Conservation Report.is not required.
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APPENDIX E

Preliminary: Safety Evaluation

A USQ screening is‘the only preliminary safety evaluation required: for
project W-457.:- A:USQ screening performed: for the: AW. Tank Farm
TMACS installation‘on:June 28, 1984 determined that there would be

1
no:changes to the facility equipment or facility procedures.
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APPENDIX F

Economic' Analysis and Life Cycle Cost Analysis
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SUMMARY

An economic analysis was performed to investigate the benefits of installing TMACS
verses the current method of manual data gathering. The net result based on best
available information was that the instailation expense for TMACS would be recovered
in less than 6 years.

The analysis takes into account the hourly rate for operations personnel, the time
required to make readings (for normal operations and during evaporator campaigns), cost
of instaliation of TMACS, annual operation and maintenance costs, additional electrical
consumption, and a discount rate (interest and inflation) based on OMB circular A-94
guidelines. It is assumed that there is no resale value for equipment at the end of the
study period.

The hourly rates for operations personnel and the time requirements were provided by
WHC. This was equated into an end of year expense for manually monitoring AW Tank
Farm. It was assumed that this expense disappears completely with the installation of
TMACS. It was also assumed that this includes annual operation and maintenance
expenses.

The TMACS installation cost is obtained from the ICF KH project cost estimate dated
2-22-98. This is the cost to complete design and installation of TMACS in the AW Tank
Farm. This estimate has been updated subsequent to the release of this document. The
total estimated cost did not change significantly, therefore, the economic analysis was
not updated. .

The TMACS maintenance cost estimates are provided by WHC. This is determined
using the total TMACS budget divided by the number of tanks. It is assumed that
maintenance costs will remain constant through the span of the study.

Electrical power costs are included for the additional power consumption with the
TMACS equipment. The added power consumption is estimated to be a constant

650 Watts. This equates to an annual consumption of approximately 5,700 kWh, The
cost of electrical power to facilities on the Hanford site is 4.6 cents per kWh.

The analysis was performed using NIST building life cycle cost software, version 4.3.
This program prepares reports for comparison of alternatives using present value. The
payoff time was calculated by hand using present value relations and the discount rate
and present value determined by the NIST program.

The input data and results are listed on the following pages of this appendix.

F-1
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REV. 0

AW TANK MONITORING AND CONTROL SYSTEM UPGRADE PAYBACK CALCULATION

Ic’t’mmsm-‘’r\,ll’ANu;c\umsconmrste COST

NORMAL DAILY OPERATIONS (Twice each 12 hr shift.)

DAILY MHS RATE TOTAL
OPERATOR 8 39 $312
HPT 1 42 $42
TOTAL DAILY COST 9 $354
ANNUAL TOTAL $95,580
EVAPORATOR CAMPAIGN (Once every 2 hours.}
DAILY MHS RATE TOTAL
OPERATOR 24 39 $936
HPT 2 42 $84
TOTAL DAILY COST ] 26 $1,020
ANNUAL TOTAL (3 MONTHS OF CAMPAIGN PER YEAR) $91,800
TOTAL ANNUAL COST $187.380
Annual total based on 3 months of evaporator campaign and 9 months normal operation
PRESENT VALUE $2,675,679
Based on discount rate of 4.9%
TMACS COST
TMACS INSTALLATION COST
PROJECT W-457, DESIGN AND INSTALLATION $840,140
TMACS MAINTENANCE COST
NUMBER OF TANKS 6
MAINTENANCE COST PER TANK $1,213
ANNUAL OPERATION AND MAINTENANCE COST $7,279
Maintenance cost per tank based on TMACS total operating budget and number of tanks
ELECTRICAL POWER COST $262
Based on 4.6 cents per kiloWatt-hour and continuous 650 Watt consumption
PRESENT VALUE $947,824
Based on discount rate of 4.9%
YEARS TO BREAK-EVEN 5.95

Based on discount rate of 4.9%

F-2
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BLCC Summary for Project: AW TANK FARM TMACS INSTALLATION
Alternative: DO NOTHING

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $0 $0
ANNUALLY RECURRING OM&R COSTS $2,675,679 $187,380
LESS: REMAINING VALUE ( $0) ( $0)
TOTAL LCC $2,675,679 $187,380

F-3
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Kok ok ok ko k ko k kK Kk ok ok k k k k k k ok k k ok k ok k k & k ok k k Kk k k ¥ &k *
NIST BLCC: DETAILED LCC AN A L Y S I S (ver 4.3-96 ) *
Kok ok ok ko k ok ok Kk k ok Kk ok k K K K ok K Kk k ok Kk % %k * ok Kok Kk Kk *

PART I - INITIAL ASSUMPTIONS AND COST DATA

Project Name: AW TANK FARM TMACS INSTALLATION

Project Alternative: DO NOTHING

Run date: 02-07-1996 13:41:27

Run type: Federal Analysis--Projects Subject to OMB A-94

Comment:

Input data file: DONOTHIN.DAT, last modified: 02-06-1996/11:27:30
LCC output file: DONOTHIN.LCC, created: 02-06-1996/11:27:41

Base Date of Study: JAN 1996

Service Date: JAN 1996
Study period: 25.00 years (JAN 1996 through DEC 2020)
Discount rate: 4.9% Real (exclusive of general inflation)

End-of-year discounting convention

INITIAL CAPITAL ASSET COSTS (NOT DISCOUNTED)

*

%

TOTAL INITIAL CAPITAL ASSET COSTS $0

* %k Kk k Kk Kk k k k k k &k k Kk Kk k k k Kk k k k k k k *k F kK Kk k k *k % % % %k %k %k

PART II - LIFE-CYCLE COST ANALYSIS
Discount Rate = 4.9% Real (exclusive of general inflation)

PROJECT ALTERNATIVE: DO NOTHING RUN DATE: 02-07-1996/13:41:27

PRESENT VALUE ANNUAL VALUE
(1996 DOLLARS) (1996 DOLLARS)

CASH REQUIREMENTS AS OF SERVICE DATE $0 $0
OPERATING, MAINTENANCE & REPAIR COSTS:
ANNUALLY RECURRING COSTS (NON-ENERGY) $2,675,679 $187,380
SUBTOTAL 52,675,679  5187,380
RESALE VALUE OF ORIG CAPITAL COMPONENTS $o $0
RESALE VALUE OF CAPITAL REPLACEMENTS $0 $0
TOTAL LIFE-CYCLE PROJECT COST $2,675,679 $187,380

* k k d k k ok k k Kk k k k k k kK k Kk k k % k & k k *k k k k k k% *k *k *k % *k * *
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BLCC Summary for Project: AW TANK FARM TMACS INSTALLATION
Alternative: INSTAL TMACS

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $840,140 $58,836
ANNUALLY RECURRING OM&R COSTS $103,940 $7,279
ENERGY COSTS $3,744 $262
LESS: REMAINING VALUE ( $0) ( $0)
TOTAL LCC $947,824 $66,377

F-5
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k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ko k ok ok ok ok ok ok ok k ok ok ok ok ok

* ok ok ok K
*NIST BLCC: DETAILED LCC ANA L Y S 1S (ver. 4.3-96 ) *
* ok K ok %

* %k k Kk ok k %k Kk Kk k k *k %k k k k k *k * Kk % * %k % Kk *k k& % *k k %

PART I - INITIAL ASSUMPTIONS AND COST DATA

Project Name: AW TANK FARM TMACS INSTALLATION

Project Alternative: INSTAL TMACS

Run date: 02-07-1996 13:41:56

Run type: Federal Analysis--Projects Subject to OMB A-94
Comment:

Input data file: DOTMACS.DAT, Tast modified: 02-07-1996/09:06:54
LCC output file: DOTMACS. LCC, created: 02-07-1996/09:06:57

Base Date of Study: JAN 1996

Service Date: JAN 1996
Study period: 25.00 years (JAN 1996 through DEC 2020)
Discount rate: 4.9% Real (exclusive of general inflation)

End-of-year discounting convention

INITIAL CAPITAL ASSET COSTS (NOT DISCOUNTED)

Total Cost
TOTAL INITIAL CAPITAL ASSET COSTS $719,312
ENERGY-RELATED COSTS
Energy Units/ Price+ ---- Annual Cost ----—-- Total
Type Units Year ($/Unit)  Energy Demand P.V. Cost
Electricity kWh 5,700 $0.046 $262 $0 $3,744

Price and annual cost are as of base date (not adjusted for price escalation).

* k k %k k k %k k k k Kk k k k * kK k k kK %k k k k k * k k *k k k k& k * * *k %k % % *
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PART 11
Discount Rate =

WHC-SD-W457-CDR-001, Rev. 0

- LIFE-CYCLE COST ANALYSIS

4.9% Real (exclusive of general inflation)

PROJECT ALTERNATIVE:

INSTAL TMACS

PRESENT VALUE
(1996 DOLLARS)

RUN DATE: 02-07-~1996/13:41:56

ANNUAL VALUE
(1996 DOLLARS)

CASH REQUIREMENTS AS OF SERVICE DATE $840,140
OPERATING, MAINTENANCE & REPAIR COSTS:

ANNUALLY RECURRING COSTS (NON-ENERGY) $103,940

SUBTOTAL --—-;165:;;6
ENERGY COSTS $3,744
RESALE VALUE OF ORIG CAPITAL COMPONENTS $0
RESALE VALUE OF CAPITAL REPLACEMENTS $0
TOTAL LIFE-CYCLE PROJECT COST $947,824

$58,836

$0
$66,377

* Kk k Kk %k Kk ok k Kk Kk k k Kk k k k Kk k k *k k %k %k k k k *k *k Kk *k k *k k k % % % * *
* %k d ok k k k k k k %k k k k% k k k k k kK % k k %k k k *k k k¥ %k k *k ¥k % k * % k &

PART III - EMISSIONS SUMMARY \a

Region: US Average

Energy
Type
Electricity:
€02 (Kg):
S02 (Kg):
NOx (Kg):

Total:

€02 (Kg):
S02 (Kg):
NOx (Kg):

Source Documentation: SRP

Annual Life-cycle
Emissions Emissions

5,525.3 138,134
41.0 485
16.6 416

5,525.3 138,134
41.0 485
16.6 416

\a Based on emission factors from file USAVG.EMI
* F k %k k k Kk k Kk Kk k k k k k k k k *xk k k k k k k k¥ *k k k k *k *k *k k k %k *k *k %
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W-2-820792, ‘Sh
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- §-2-820792, ‘sh
H-2-820792, ‘Sh
2-820793, Sh
-820793, sh
-82079%, sh

H=
H-
H-
H-
H-
H-
H-
H-
-
He
H=.
H=
He
H
-
H
He.
H-.
H*
H-
L
H:
H
B:

J 820801 sh
H.2-820801; Sh .
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TMAC-TBX~205TMACS Assembly

©IBX-TMACS-GEN Wiring Diagram

APPENDIX G

Drawings

TMACS “AW-Tank:Farm-Instm.: Plan

TMACS: AW-Tank: Farm :Instm.:Plan

TMACS AW-Tank Farm Connection: Schedule
TMACS AW-Tank: Farm Interconnection: Diagram
TMAC-TBX-201/ Modem Assembly
TMAC-TBX-201; Modem Wiring Diagram
TMAC-TBX-2027 TMACS Assembly
TMAC-TBX-202 Wiring Diagram
TMAC-TBX-202 Wiring Diagram
TMAC-TBX-203" TMACS Assembly
TMAC-TBX-203 Wiring Diagram
TMAC-TBX-203 Wiring Diagram
TMAC-TBX-204: TMACS ‘Assembly
TMAC-TBX-204: Wiring: Diagram
TMAC=TBX=204 Wiring Diagram

TMAC-1BX~205 Wiring Diagram
TMAC-TBX=205:Wiring Diagram
TMAC-T8X-206 TMACS Assembly:
TIMAC-TBX<206 Wiring Diagram
TMAC-TBX-206:Wiring. Diagram
TMAC=TBX~207: TMACS "Assembly.
TMAC-TBX=207 Wiring Diagram
TMAC-TBX-=207 Wiring Diagram
TMAC-TBX-208:TMACS ‘Assembly.
TMAC-TBX-208:TMACS WiTing Diagram
TMAC-TBX-208 TMACS: Wiring Diagram
Comm: Interface Unit. (CIU). Assembly
Comm:Interface Unit (CIUY Assembly :
TBX-TMACS-GEN Acromag Assemblies

Multifunctional ‘Instriment Tree’ Term\nal 8oX: Assy
Multifunctional InstrumentiTree:Yerm Box lelng Diag
IBX:. YMACS GEN-'Support ‘Installation:
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PB-94-3- &
VSTA-PNL-202 PB-94-3- &
SEE DETAIL 1
: . e . —( LOCAL NOTES:
::f;;;f” PB-94-2-8 B2} CIE2RR 5 o ~ o - - ~ A ON THIS SHEET THE FOLLOVING SYNBOLS REPRESENT  (H-2-70330)
CIEHED AN _/,l e —-== THICK LINC REPRESENTS THREE SEPARATE PARALLEL CONDUITS
\ P-94-6-8 241-AV-104 O THICK LIMC BOX REPRISENTS THREE SEPARATE PULL BOXES.
VST-LIT-204 ;‘I;"-"'E“ & TRIANGLE REPRESENTS THE SUFFIX LETTER FOR THREE SCPARATE LABELS
/: TBX-104-3 (RIS-204) RSP FOR CONDUITS DR PULL BOXES. THE SUFFIX LETTERS ARE P, C, OR 1.
I RIS-258) : EXAMPLEN P-94-18-4 REPRCSENTS THE FOLLOWING
i P TBX-106-3 P-94-18-P CONDUIT IDENTIFICATION LABEL FDR “POVER"
— 241-av-271 RIS-258) £-94-18-C  CONDUIT IDENTIFICATION LABEL FDR "CONTROL®
H-2-70330 P-34-18-] CONDUIT JDENTIFICATION LABEL FOR CINSTRUMENTATION"
REACERL 20 0 SEE GENERAL NOTE | TOR FURTHER EXPLANATION.
wST-LIT-202
RIS-204) /
~ 241-Aw-102 . PB-94-6-A —/,D L] l vsu ~PNL - 204 TRX-106-1 WSTA-PNL-206
T2 / SEE DETAIL T sz SEC DETAIL 1
T wRIS-269) P-94-8-2
WSTA-PNL-201 T8x-101-)
SEE BCTAIL 1 Ris-269
-~ PWR DIST STA
E£DS-DP-206
H-2-83303
PI-94-13-4 WST-LIT-20%
= o]\ ais 220
TBX-101-7 THAC-TBX-206
\U/ RIS~206)
(R1S-238)
LEAK DETECTION PIT
UIERIFG o VST-LIT-201 m F@
CINEID PB-54-12-A
WSTA-PML-203
H-g-m3aen & @ —35;,/ SEE DETAIL 1
.\ - TBX-103-1
MIT (H-2-83430) D L0 O\ REHEO AT
RIS-230 EBESED N\ rLon Lies
P-94-37-1
WSTA-PNL-203
"1-Tax-202 PB-94-11- & SEC SETAR ! !
SEE NOTE 8 4
Vi etse z
*-2-817834>
]
FOR GENERAL NOTES AND PARTS LIST SEE SH 1
o BL. MURRY U.S. DEPARTMENT OF ENERGY
::‘:;'E‘IL(” Worimgones aniorg, Gy
e XA VHITE TMACS AW-TANK FARM
- : INSTM. PLAN
NE - kAN AR Dl g
REF_MUNBIR TTLE = bt sl M SRy &k {oen D I oW | e g L3
== = e B (e : Fleseav] 5o [~ 2-820792] 5 :
TwiNG TRACEABIITY UST o Gito on ChofiE_poz0ySRg JcancooE == e o G-2
54 -80G0-077(4/89) a 7 s = 8 3
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s 7 | . | s { 4 | 3 2 ] WHC-SD-W457-CDR-001

PARTS/MATIRIAL LIST REV' 0
o R REF. DES| PART/DASH MO, NOMENCLATURE /DESCRIPTION NATERIAL/REF, [T [ i
° 2 h -010 ASSEMBLY 1
arm 2 1bs-140 nODEM GANDALF 2
@ e SCE NOTE 8
—_— 1 A-2420160P ENCLOSURE, 24°X20°X16" HOFFHAN 3
1 A-24P20AL PANEL, 21177 HOFFMAN 4
n LABEL A s
) 4SCC-1TH-1 SIG. CONV. - (RS232C TO RS483) | ACROMAG 6
[, 2 NAMEPLATE, PLASTIC HS-BS-0013 ?
I WIRE, 16 AVG, GRN, STRANDED 1FFN COPPER 8
2ip DB-19604-432 | CONNECTOR, MALE D 25 PIN CINCH 9
NAMEPLATE SCHED 2 DB-51226-14 BACKSHELL, COR IN 99 CINCH )
SCE NOTE 1 AND 7 2 |[r. re | RC20GFIZ1 RESISTOR, 120 DM, 172V, 3% HIL-R-11 [
2 | e [B-102 TERMINAL BLOCK, 8 TERM, CINGH 12
5 1420-2 JMPER GOR I/N 1D CincH 13
1 POVER SIRIP, 6 DUTLETS, 1
120V AC, 154, WITH MASTER SV,
AND CIRCUIT BREAKER
) 9842 CABLE, 18 AVG, 1 PAIR TVISTED | BELDEN  COPPER 13
SHLD PAIR, STRANDED
R 88760 CABLE, 24 AVG, 2 PAIR, TWISTED | CBELDEM) COPPER 16
SHLD PAIR, STRANDED (RED, BLX)
2 ANGLE, 1'X1"X14° 6061-T6 AL 17
1 PLATE, 14°X19-1/2°X1/8° S061-16 AL 18
] COVER, 3"X6°X1/8° PLEXIGLASS 19
2 us-g-142 MARKER, STRIP FOR 17N 127 TRW 20
7220 SPACER, 1/4° HEX WALL/FEWALE | KEYSTONE 21
B-32 UNF THREAL 3/8° LONG
2 47 B SPACER, 174° HEX FEMALE KEYSTONE 22
8-32 W THREAL, 3/8° LDNG
1 WAT-5011 MARXER, VINYL, 1/2° X 2 1/4* T+B 23
10 SCREV, 8-32, 3/8° LONG cs 24
8 SEREV, 8-22, 378" LONG es 25
ia WASHER, LOCK, MO. 8 cs 26
18 MU, HEX, B-32 LM s 27
» CLAMNP, CABLE 28
\ 29
\ | -
@ I \— SEE
Q DETAIL |
2 &
g 8 2 ] GENERAL NOTES amess omervise noten
1. LABEL JTEM NO. 1 PLR HS-BS-0015 TYPE 6 USING (I/N 7). TEXT SHALL
CONSIST DF Th{ FOLLOVING
LINE 1 USING 1/2° CHARACTERS! FIRST LINE OF DWG TITLE
ASSEMBLY LINC 2 USING 1747 CHARACTERS: *THACS MODEM 241-AW-271°
HINGED COVER REMOVED LINE 3 USING 1/4° CHARACTERS) DRAWING NO. PART/DASH NG,
LINE 4 USING 1/4° CHARACTERS: "EDS-DP-206 CKT 22°
ATTACH 10 FRONT OF THE DOOR USING SILICONE ADHESIVE,
2. ELECTRICAL INSTALLATION SHALL COMORM TO THE 1953 EBITIDN OF THE
NATIDNAL ELESTRICAL CODE,
3. ALL ELECTRICAL PARTS SHALL BE LISTED BY UL, FH, DR ANOTHER NATIDNALLY :
RECOGNIZED TESTING LABORATORY,
4. FOR ITEM 6 SEE VENDOR INFORMATION CVD), NUBER 22138,
N S. CABLE SHIELDS ARE GROUNDED AT DNE EMD DMLY
€ FIELD TD TEWPLATE MOUNTING HOLES FROM COMPOMENTS AND IRILL AS REO'D. :
7. LABEL PER HS-BS-0013 TYPE 6 WITH INFDRMATION AS SHOWN USING
19 DA 3/32" HIGH CHARACTERS, ATTACH USING SILICONE ADHESIVE,
4
h 8 MODEM CI/N 2) SUPPLIED BY TELEPHONE COMPANY.
9. MOUNT SHELF (I/N 18) LEAVING RODM FOR CABLES AT REAR
DETAIL 1 sh POWER CORDS 10 POWER STRIP CI/N 14> NOT SHOWN,
SCALE 1+ 10. DINENSIONS ARE IN INCHES:
TOLERANCES: X = 203
XX 2 2043 8
g
v BL_MRRY | 1-95 U.S. DEPARTMENT OF ENERGY
xoes FAIRCHILD | 495 iriand Operotions Gffice
e ot |4 as stinghoves mantara Company
= tnn KA WHITE
H-2-70330 | CLEC_INSTH PLANS ; [ = TMAC-TBX~201
H-2-8176} THACS BLOCK DIAGRAM = n ad MODEM ASSEMBLY
H-2-81778 | TWACS DRAVING INDEX © crcmnan rlE iy = T .
REF_HUWBER I e e 3w raic | aver ax 0 oz o e Ary
= &= === N i S Fletim ssor |H-2-820793]8
ORAWING TRACCABILITY US1 NEXT USES G H-2-g2g7o2 CADFRE GO0TIIA CADCaOE ; U e— . el L2V U ST T IR 3L 1) ool =2 G~5
Te-o00-077 (78 g 7 " 5 }—"‘ N " 3 T =0 T ;
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. | ’ l . l s i 2 L g 2 | WHC-SD-W457-CDR-001

PARTS/MATERIAL LIST REV. O
SEUEAG|RE. DES| PART/DASH M0 | NOSCNCLATURE/DESCRIPTION I
CHART A -0i9 ASSEMRLY 1
P MODLE  LOCATOR 2
SLOT fuNiT Alumit B N‘D- 1 H-2-820820-020 | ASSEMBLY, (2 ACROMAG) 3
| SEE CHART A M N ] a
9 N/A NA 26 s
i 1 6 3 - -
l§ . / .I = 5 oo 27 4w0-210 WODLE. TC iWPUT ACROMAG 6
il ' —vTs 2 s 6 - 3 AM0-240 MODLE, DC CURRENT INPUT ACROMAG 7
| Al EN RO .
2 o
! d L] s - 2 g 2 |Rs:E-R JALX, PAREL, TC TYPEL £ OHECA s
t
! e "” s | 6 6 - o
' 4 UNIT B> 2l L ] - t s 05W3-29-P6 SWITCH, SELECTOR, 20 POS. DHEGA "
—— SEE NOTE 4
; —/ /@ s E v 8 L] - ! [s2 0SW3-16-P§ SWITCH SELECTOR, 16 POS. [ 2
1 i ]| £ 6] T L 8 |6 s o ) WLRD-1 DUPLEX COVER, W/SPRING DODR | CROUSE-HINDS 13
' L1 W N LM L] s |6 | s
Vo w2 - |- S 1 | e 5 . s
v /® [ 8 183 — Y310 e ] T o G
L ol i | = : s
[ ] / /@(J)) e | 1 ) 12 | e 7 . B
oy L == | [ NN B R »
T 1
- o ] Ll ar { 1 14 6 - -
)
Ly - [ | ==L — ] s | e 5 B I (8£760> CABLE, 18 AWG | TWISTED SHLD | (BELDEN) COPPER 19
> 0 E LT_] e JHj e o 4 e e e P v PAIR, STRANDED (RED AMD BLIO
] I -~
' cm I 0 5 R WIRE, 20 AVG, SOLID. BARE COPPER 20
P ®\ S8 = (12 ol || N &
1 = Ll
v 11 81— o= "R 371072001 VIRE, TC TYPE £x AP e
L . 3 1——11
10 & 1 /—.[I4 wnit w ] 2] 2
I /| SE€ cutout [ ] i
[ |1 2 48 - SEC NOTE 4 24
L I F (I s 13 s
L
o g / /Ir il E rT1ile e P 1 AC DUTPUT MODWLE POTTER & BRUFIELT 26
] | B ; i L 2p OPTD 22)(ACROMAG)
i | T L | RN 27
o ! = ' Tlle 199 " 130 6 |~
o L oy FFEY (sl [) 0 28
" p= s le o|| |e :-: 1 29
180 "
. = o ) ST ] ]
[ L T T AR ABUZS-A-0) CABLE TIC MOUNT PANDUITS 3
1 [
[ @/ “I “““ J B AR (PLTLS-CY TIE, CABLE PANDUITY 32
[ —) 1 NAMEPLATE, PLASTIC HS-BS-0013 33
o fio 5 = =
(] Q Q ~ s
[ L
[
1 b <3 [+ 00 ﬁ
I o
1 ™
+ L1 L
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