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WRAP MODULE 2A

Power Manipulator

b. A power manipulator is included in the box breakdown
cell to carry out size reduction and transportation of
large waste items. The ower manipulator is mounte
on a travelling overheaa bridge and carrage and a
telescopic mast. This allows the power manip ator to
be deployed at any position within the box breakdc¢ a
cell. The power mi i; lator interfaces with a toc
change facility to allow a variety of tools to be used
by the manipulator. T @ travelling overhead bridge
and carrage is coverd r the crane and moist
s cification.

C. Construction
The carrage for the light manipulator is constructed of
painted carbon steel. The light manipulator is
constructed of titanium. ‘' e overhead bridge and carr jJe
for the power manipulator is constructed of painted carbon
steel. The power manipulator is constructed of titanium.
D. Control and Instrumentation

1. The light manipulators are operated and controlled
mar .1lly.

2. The power ma ipulator is operated manually. The power
manipulator drives will be interfaced with control and
safety interlocks to ensure it does not clash with
other egquipment.

D. Data Sheets
Equipment Tag Nos., WBS Area Location Numbers and

equipment data sheets for this description are provided in
App« dix A.

END ( SECTION
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PART 1
1.01 SECTION SCOPE
A. This specification establishes the requirements for
detailed design, fabrication, installation, start-up, and
acceptance testing of remote manipulators within WRAP 2A.
1.02 RELATED SECTIONS
N
A. Section AN
B. Section \\
1.03 REFERENCES  \
A. Material Specs?\\
\
B. American National\Standards Institute (ANSI)
C. American Society for\Testing and Materials (ASTM)
D. National Electric Code\ (NEC)
E. AWS D1.1 "Structural Welding Code"
F. NEMA MG-1 Motors and Generators
1.04 SYSTEM DESCRIPTION
A. The manipulators within WRAP 2A\ provide the following
functions:
a. Sort and handle light weight waste
b. Size reduce sort and transport Bgavy waste
B. GENERAL DESCRIPTION \\
ht Mani ators
a. Light manipulators ar mounted inside process
enclosures and are used to sort and remove waste from
the enclosure which is not suitable ¢ further
processing. The manipulators are provided in pairs
APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A
and are mounted on horizontal ¢ iding carrages to

provide a wider work envelope covered by the
manipulator.

Power Manipulator

b. A power manipulator is ded in the box breakdown
cell to carry out size : tion and transportation of
large waste items. The r manipulator is mounted
on a travelling overhea dge and carrage and a
telescopic mast. This . s the power manipulator to
be deployed at any posi within the box breakdown
ce 1. The power manipu interfaces with a tool

§§E change facility to allow a variety of tools to be used

?; . by the manipulator. The travelling overhead bridge

bt and carrage is coverd by the crane and moist

. specification.

Ay .

N C. CONSTRUCTION

R The carrage for the light m ulator is co sitructed of
painted carbon steel. The t manipulator is

constr :ted of titanium. The overhead bridge and carrage

for the power manipulator is constructed of painted carbon

steel. The power manipulator is constructed of titanium.
N

D. CONTROL AND INSTRUMENTATfQN

The light manipulators are ¢ ated and control =4
manually.

\
\

The power manipulator is ope ed manually. The power

manipulator drives will be i rfaced with control and

safety interlocks to ensure it does not clash with other
Y

equipment. .\\
DATA SHEETS N

AN
Equipment Tag Nos. WBS Area cation Numbers and equipment
data sheets for this description are prqvided in Appendix
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WRAP MODU E 2A

\\ : APPENDIX A

WBS LOCATION EQUIP} NT TAG

EM-05-521 AB

EM-05-541

1106 EM-06-101

1105 EM-05-603

1105 . -05-561

\ EQUIPMENT/INSTRUMENT DATA SHEETS

S8ERVICE

Light _
Manipulators -
Shredder and
Repack Enclosure

Light
Manipulators -
Pug Mill
Enclosure

Light
Manipulators -
Special Waste
Enclosure

Light
Manipulators -
Sample Enclosure

Power
Manipulators -
Box Breakdown
cell
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WRAP MODULE 24
SECTION 11504

LIFTING DEVICES

PART 1 GENERAL
l1.01 SECTION SCOPE
A. This specification establishes the requirements for
detailed design, fabr :cation, installation, start-up and
acceptance testing of lifting devices for handling
equipment at Hanford for WRAP Module 2A.
1.02 RELATED SECTIONS
1.03 REFERENCES
A. American Iron and Steel Institute (AISI)

B. American Society for esting and Materials (ASTM)

D. American Institute of Steel Construction (AISC)

E. American Welding Society (AWS)
AWS D1l.1 "Structural Welding Code

F. Hoist Manufacturers 1 stitute (HMI)
G. Manufacturers Association of America (MMA)
1.04 SYSTEM DESCRIPTION

A. General: Lifting devices are required to handle equipment
which cannot be lifted with lifting eyes to enak = a
direct attachment of the standard hoist hock. The design
will be carried out in accordance dance with the
appropriate codes and standards to ensure that the
statutory requirements are met.

B. Construction: Fabrication will be from carbon steel and
will incorporate a lifting feature to suit a standard
crane hook for the rated loads. Where equipment is to be
lifted by trunnions the plate hoc = wil be prc i 2 cut
from plate material ¢ the required thickness.

APRIL 1992 : UE&C PROJECT 6237.006
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C. Data Sheets

Equipment Tag Nos., WBS Area Location Numbers and
equipment data sheets for this description are provided in

Appendix A.

END OF ! TION
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Al

BERVICE

Size Red tion - D m Lifter
Pug Mill - Drum Lifter
Sampling - Drum Lifter

Special Waste - Shredder Bin
Lifting

Special Waste - Shredder Bin
Lifting Frame
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WRAP MODU E 2A
SECTION .505

DECONTAMINATIC EQUIPMENT

PART 1 GENERAL

1.01 SECTION SCOPE

" A. This specification establis :s the requirements for
detailed design, fabricatic and acceptance testing of

decontamination equipment 1 : removing radioactive
contamination from equipment within process areas of WRAP
ZAO

1.02 RELATED SECTIONS
1.03 REFERENCES
A. American National Standards Institute (ANSI)
B. American Society for Testin and Materials (ASTM)
C. National Electric Code (NE(C
D. AWS D1.1 "Structural Weldin Code"
1.04 SYSTEM DESCRIPTION
A. General Description

1. Decontamination equipme : is prov 3ed to clean
contaminated equipment 1d surfaces at various
locations in the WRAP : processes.

2. The equipment consists ! sprays designed for the
specific applications, 1ese include fixed spray
rings, hydrolasers (spr ' lances) with integral
trigger operated valve 1d flexible spray hoses. Each
of the spray types will be designed for the maximum

pressure applicable to the decontamination process.

3. Provide a decant wand for excess water removal in
grout stabilization e : b>sure.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A

B. Construction

Pipework, valves and nozzles in the decontamination system
will be constructed from stainless steel. Hoses will
fitted with quick release self sealing couplings enabling
hoses and hydrolasers to be di onnected. Hy ‘olaser
extensions and nozzles will e nterchangeable for longer
or shorter lengths as required by the application.

C. Data Sheets

Equipment Tag Nos. WBS Area Location Numbers and equipment
data sheets for this descri ion are provided in Appendix
A.

END OF SECTION
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APPENL X A

EQUIPMENT/INSTRU I' DATA SHEETS

WBS LOCATION EQUIPMENT TAG SERVICE

1104 X-04-210A,B,C,D,E,F Size Reduction
Hydrolasers

1104 X-0 -2 ) Special Waste
Enclosure Spray

1104 X-04-2 .A,B,C Special Waste
Hydrolasers

1104 X-0 -2 ) Polymer
Encapsulati
Enclosure Spray
Ring

1104 X-04-250A,B Grout Area Spray
Rings

1104 X-04-251 Grout Area
Hydrolaser

1104 X-04-2 ? Grout Area Drum
Spray

1105 X=05-2 . Excess Water

Decant Wand
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WRAP MOl L.E 2A
SECTION 11506

IN LINE PROCESS EQUIPMENT

PART 1 GENERAL

1.01 SECTION SCOPE

A. This specification establishes the requirements for
detailed design, fabrication, installation, start-up a
acceptance testing of equipment fitted in ducts and

pipework.
£,
§ 1.02 RELATED SECTIONS
§§ 1.03 REFERENCES
ﬁé A. American National Standards Institute (ANSI)

B. American Society for Testing and Materials (ASTM)
C. National Electric Code (NEC
D. AWS D1.1 "Structural Welding Code"

1.04 SYSTEM DESCRIPTION

A. General Description

Equipment is provided for fitting into ducts and pipework
to condition the off gasses arising from various processes
by heating or cooling. The heat transfer is made by
tubes, finned where necessary, located in a removable
section of duct and which are positioned in the airf ow.
The cross section of the di t will be determined by the
heat transfer requirements and duct transitions will be
'fitted where appropriate to mate with adjacent ductwork.

B. Construction

A short section of ductwork will be fitted with a matrix
of tubes to carry heater coils or cooling water as
required. These will be sealed to the duct walls to
prevent any direct contact with the air in the duct.
Finned tubes will be used to increase the transfer surface

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODU y

area where necessary. The duct section will be made from
the same material as the parent duct and flanged to enable
a gasketed airtight joint to be made.

C. Control and Instrumentation

1. The equipment will be interlocked with control and
safety interlocks.

2. The control interlocks will consist of temperature and
flow sensors where appropriate and will interface with
valves and switches to regulate the condition of the
off-gas and protect the uipment. An indication wil
be provided for plant op ators showing the equipment

= status.

- . . .
i\; 3. Safety interlocks will prevent temperatures being
e reached which are outside the system requirements.
S? D. Data Sheets

Equipment Tag Nos. WBS Area ication Numbers and equipment
data sheets for this description are provided in Appendix
A.

END OF SECTI
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APPENDIX A

EQUIPMENT TAG

E-04-]

H-04-101

H-04-1

E-05-3
E-05-3

E-05-4

)

A,B

E-06-201

E-06-3

H-06-:

1l

SERVICE

Vapor Condenser
- Polymer Encaps

O0-G Reheater
Nonactive Tanks

O-G Reheater
Active Waste
Tanks

Extender Cooler
Ves Resin Cooler

Mixed Polymer
Cooler

Mercury
Evaporator
Condenser

Scrubber
Circulation
Cooler

Reheater -
Scrubber Off-gas
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WRAP MOD .E 2A
SECTION 1507

JAR MILL

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establis :s the requirements for
detailed design, fabrication, installation, start-up, and
acceptance testing of a jar mill for amalgamating mercury
bottles.
1.02 RELATED SECTIONS

1.03 REFERENCES

Q% A. American National Standards Institute (ANSI)
=2 B. American Society for Testing and Materials (ASTM)

C. National Electric Code (NEC
D. AWS D1l.1 "Structural Weldin Code"
1.04 SYSTEM DESCRIPTION
A. General Description
A jar mill is provided to ¢ algamate liquid mercury with
chemicals to form a solid waste suitable for

encapsulation. It will process up to four containers
simultaneously.

B. Construction
The jar mill will be constructed from carbon steel and
will be driven electrically using a variable speed
control.

cC. Data Sheets

Equipment Tag Nos. WBS Area Location Numbers and equipment
data sheets for this description are provided in Appendix
A.

APRIL 1992 UE&C PROJECT 6237.006
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END OF SECTION
APPENI K A

EQUIPMENT/INSTRUMENT DATA SHEETS

EQUIPMENT TAG S8ERVICE

3 )6-201A,B rcury Amalga :ion
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WRAP MODULE 2A

SPECIFICATION SECTION
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WRAP M( JLE 2A

SECT ON 12000

FURNIS 'NGS

PART 1 GENERAL

1.01 SECTION SCOPE
A. This specification establishes the requirements for
detailed design and instal ation of furnishings for WRAP
Module 2A.
1.02 RELATED SECTIONS
1.03 REFERENCES
A. National Fire Protection A sociation
NFPA 101, Ch. 31 Life Safety
B. American Society for Testi | and Materials
ASTM B 221 Extruded Aluminum
1. 1 SYSTEM DESCRIPTION
A. Egquipment
B. Window Treatment
C. Entry Mats
PART 2 PRODUCTS
2.02 MATERIALS
A. All materials and manufact -er items shall be new and of
first quality and shal be designed and furnished in
strict accordance with all of the governing codes,
ordinances, and applicable standards.
B. Specific shop equipment, laboratory equipment, and office
furniture; to be determine
APRIL 1992 UE&C PROJEC 6237.
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WRAP MODULE 2A
SPECIFICATION SECTION
FOR
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PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establi: es the requirements for
detailed design and installation of special construction
items for WRAP Module 2A.
1.02 RELATED SECTIONS
1.03 REFERENCES
A. American Concrete Institute
ACI 318 Building Code Requirements for
Reinforced Concrete
B. American Society for Civil Engineers
ASCE 7-88 Minimum Design Loads for Buildings
and Other Structures
C. American Institute of Steel Construction
AISC Man 11 of Steel Construction
D. BAmerican Society for Testi | and Materials
ASTM A 36 Spec. for Structural Steel
E. American Welding Society
AWS D1.1 Str :tural Welding Code
F. Metal Building Manufacturers Association
MBMA Low-Rise Building Systems Manual
G. Hanford Plant Standards
SDC 4.1 Rev. 11 Arc .tectural - Civil Design
Criteria/Design Loads for
Facilities
H. UCRL
1.15910 Design Evaluation Guidelines for
Der :tment of Energy Facilities
Suk ‘:cted to Natural Phenomena
Haz :ds
APRIL 1992 UE&C PROJECT 6237.
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International Conference of Building Officials
UBC Uniform Building Code 1991 Edition

SYSTEM DESCRIPTION

Desién and construction of an a} roximately 60,000 sqg. ft.
metal building system.

1. Design and construction to include concrete footings
and foundations; structural steel frame; framing and
floor decking for partial second floor; wa 1 and roof
panels; and other building shell components as
indicated.

2. Components shall include, but not be limited to,
exterior "man" doors and frames; aluminum entries and
windows; and roof curbs and jacks.

PRODUCTS
MATERIALS

All materials and manufacture tems shall be new and of
first quality and shall be 3:signed and furnished in
strict accordance with all of the governing codes,
ordinances, and applicable standards.

Building foundation shall c isist of spread footings and
grade beams utilizing 3000 @ i concrete.

The steel frame shall be a am and column type.
The roof slope shall be at least 1/2 in 12.

Eave height of the building hall be 24 feet.
Design loading criteria:

+ Seismic: UBC Zone 2B, Seismic importance 1.25
Wind: 70 mph, exposure ' ", importance 1.07

+ Snow Load: 20 psf

+ Collateral Load: 5 psf

+ Live load deflection less than 1/180

- Second Floor Live Load: 200 psf HVAC roc , 150 psf
control/computer room

+ Roof Panels: UL class I+ 0 wind uplift

UE&C PROJECT 6237. )6
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RAP M( LE 2A

G. Metal wall and roof panels shall be factory fabricated
units consisting of roll-formed, 24 ga. galvanized or
aluminum coated steel face and linear sheets chemically
bonded to a urethane-modified isocyanurate core.

1. Longitudinal edges of the panels shall be d¢ ble
tongue and grooved with thermal break design; and
utilize a concealed an oring system. ‘

2. Panels shall be FM Class 1 fire rated.

3. Wall panels sh |1 be 36 inches wide x 2 inches thick
and have a maxim  "U" value of 0.069.

4. Roof panels shall be 36 inches wide x 2.25 inches
thick having a standin rib joint design and a maximum
"U" value of 0.049.

H. Exterior finish sha |l consist of a factory applied 0.2 mil
epoxy primer and a 0.8 mi ynar finish coat.

I. Interior finish shall consist of a 0.6 il polyester
enamel.

END OF SECTION
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WRAP MO JLE 2A
SECTION 13070

AIRL K

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements for
detailed design, fabrication, installation, start-up, and
acceptance testing of an Airlock System for the entry and
exit of waste containers to process plants within WRAP 2A.

[N

ay 1.02 RELATED SECTIONS

Lot

P 1.03  REFERENCES

it A. American National Standards Institute (ANSI)

B. American Society for Testing and Materials (ASTM)
C. National Electric Code (NEC)
D. AWS D1.1 "sStructural Welding Code"
E. NEMA MG-1 Motors and Generators
F. Anti Friction Bearing Mamu icturers Association (AFBMA)
1.04 SYSTEM DESCRIPTION
A. The Airlock systems provide the following functions:
1. To maintain radiological contaihment between different
category areas during the transfer of waste

containers.

2. To minimize the ventilation volume flows during
transfers.

B. General Description
1. Vertically sliding doors at the entrance and exit of
the airlock provide the closure to maintain

containment between the radiologically different
category areas.

APRIL 1992 : ' UE&C PROJECT 6237.006
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WRAP MODULE 2A

2. The drive system will consist of an electric motor
driving through ang 2 gearboxes to verticle screw
jacks, one on each side of the door. The jacks
operate long leads screws which raise and lower 1 :
door through drive nuts mounted on the door. Drives
to the gearboxes will nacorporate flexible couplings
to accommodate misalignment.

C. Construction
1. Shielde Airlock

The doors will be fabricated from carbon steel of a
thickness to reduce the dose rate on the outside to
the permitted level. Sealing will be achieved by
using brush seals with the vertical guides, a bru:
seal will be fitted along the top of the door opening.
A half round hollow rul er threshold seal mounted on
the floor will seal against the bottom edge of the
door when in the close position.

2. Unshielded Airlock

The doors will be a dov le skinned sheet: :@tal
construction with an internal framework to provide
strength and stability.

3. General Features

A support frame mounted above the airlock will be used
to mount the drive components. Where the Airlock
provides entry to a higher radiological zone a window
and back flow protection filter will be fitted.

D. Control and Instrumentation

1. The drives will be int( faced with Control and Safety
interlocks.

2. The control interlocks 1ill consist of switches to
limit extremes of travi of the doors and provide an
indication of the door status to the Plant Operators.

3. The safety interlocks will prevent movement of the
doors if the environmental conditions are not
satisfactory. The insi mentation used to provide
these interlocks will : :lude, Pressure Drip, Beta in
Air and Gamma monitors 1d container position

APRIL 1992 UE&C PROJECT 6237.006
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switches. These wou 3 be wired directly into the
motor starter circuit.

E. Data Sheets
Equipment Tag Nos. WBS Area Location Numbers and equ: me¢ t

Data Sheets for this description are provided in APPENDIX
A.

END OF SECTION

£~
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APPEN X A

EQUIPMENT/INSTRU} NT DATA SHEETS

WBS LOCATION EQUIPMENT TAG SERVICE
11085 AL-05-201 Agitated Grout -
Drum Entry
1105 AL-05-202 Agitated Grout -
Drum Exit
;g 1105 AL-05-203 Vibro Grout -

Drum Entry

1105 AL-05-501 Size Reduction -
Drum Entry

1105 AL-05-521 Size Reduction -
Empty Drum Entry
From Transfer
Tunnel

1105 AL-05-541 Pug Mill - Empty
Drum Exit to
Transfer 1 nnel

1105 AL-05-561 Box Breakdown -
Box Entry
1106 AL-06-. 1 Special Waste -

Empty Drum Exit
to Transfer
Tunnel

1109 AL-09-101 shipping

Receiving -
Drum Entry
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HANFORD, WA MODULE 2A ACCOUNT No. BY: GBD
REVISIONS [ A 8 c 2]
(DATE& BY) | g | F G H
SERVICE MANUFACTURER NO. REQ'D. JRCE OF QUOTE
~BAyT FACILITY AIRLOCK-DRUMS 1
AIRL
R L S S ?
P r by :
CONDITIONS OF SERVICE DIMENSIONS
APPLICATION: _PROVIDES CONTAINMENT DURING D M ENTRY INTO FACILITY A: 6'-8"
UNIT LOAD DESCRIPTION: DRUM SLURRY WASTE—56 GALLON 8: 5'-0"
UNIT LOAD SIZE;: 22.5" DIA X 34.6" HIGH DUTY: |  MITTENT C: 6-0"
UNIT LOAD WEIGHT: 1,000 LBS OPEN/CLC SPEED: _25°/MIN
DOOR WEIGHT: _ 800 LBS OPEN/CLC 1E: 4 MINS
CONSTRUCTION
_—m— e, —————|
ENCLOSURE MATERIAL: _CARBON STEEL EMERGENCY CLOSING: _ REQUIRED
DOOR MATERIAL: _CARBON STEEL LIMIT SWITCHES: _DOOR OPEN/CLOSE _
UFTING MECHANISM: _ MECHANICAL ACTUATOR INTERLOCKS: _DOOR, CONVEYOR AND AREA MONITORS
SIDE/TOP SEALS: _BRUSH-NYLON
BOTTOM SEAL TYPE: HOLLOW ‘D’ SECT.
| B¢ "OM SEAL MATERIAL: _RUBBER
DRIVE: ELECTRIC MOTOR/GEARBOX
BRAKE: MOTOR MOUNTED
MOTOR RATINGS: 3 HP
AIRLOCK
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operations for routine process activities. Shield
plugs will be provided for gloveports when not in use.

B. Construction

1. The enclosures are constructed in stainless steel and
are built up in modules which are flanged and bolted
using gaskets at the joints. Support is provided by
externally mounted steel sections. Internally the
enclosures will avoid containment traps wherever
possible by rounding o: internal corners and
providing sm th surfaces.

2. Equipment mounts will  included within the enclosure
which will be strengthened locally where necessary by
increasing the wall thickness or providing additional
external supports.

C. Data Sheets

Equipment Tag Nos. WBS Area L :ation Numbers and equipment
data sheets for this description are provided 1 Appendix
A.

END OF SECTION
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APPENDIX A

EQUIPMENT/INSTRUMENT DATA SHEETS

WBS LOCATION EQUIPMENT TAG SERVICE

F-07-201 Sec: dary Waste
- Liquid
Filtration

1107

F-07-202 Secondary Waste
- Organics
Removal
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WRAP MODULE 2A

of door are used dependant on the location and the
operation being carried out, these are:

+ Hinged »or with lid removal facility
. Sliding oor with removal facility
+ S8liding d r

2. Doors with 1lid removal capabilities incorporate an
elastomeric seal ring to which the 1id is held while
the door is open, this prevents contamination of the
lid exterior during posting operations.

3. When the doors are closed a small engineered gap
between the port and the door allow an airflow to pass
into the enc »>sure and keep the port area clear of
contamination. " During posting or filling operations
the drum is positioned at the port entrance and
provides a restriction to the air entering the
enclosure which maintains velocity at a level to
prevent external contamination.

Construction

1. The door will be constructed from stainless steel and
the enclosure will be locally strengthened to
accommodate the loading from the opening mechanism and
to ensure dimensional stability of the air gap area.

2. Pneumatic cylinders are used to operate the doors and
the actuator for the magnets which are used to hold
the drum lids in position where this feature is
incorporated.

Control and Instrumentation

1. The operating pneumatic cylinders will be interfaced
with Control and Safety interlocks.

2. The control interlocks will consist of switches to
limit extremes of travel of the door and provide an
indication of the door status to the Plant Operators.

3. The safety i .erlocks will prevent movement of the
door if drums are not located below the entry port.

April 1992 - UE&C PROJECT 6237.006
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WRAP MOD L.E 2A
Switches will be located on the cylinder to indicate
open/closed positions an at the drum location to
ensure correct positioni | before opening.
E. Data Sheets
Equipment Tag Nos., WBS Area ocation Numbers and

equipment data sheets for this description are provided in
Appendix A.

END OF SEC ION
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EQUIPME
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APPENDIX A

)/ INSTRUMENT DATA SHEETS

EQUIPMENT TAG

DO-05-201

DO-05-202

DO-05-203

DO-05-401

DO=05-402

DO-05-403

DO-05-404

DO-05~521

DO-05-522

DO-05~523

DO-05-541

DO-05-542

DO-05-543

DO-05~562

B8ERVICE

Agitated Grout -
Drum Fill

Vibro Grout -
Drum Fill

Vibro Grout -
Drum Inspect

Polymer Encaps -
Drum Fill
Polymer Encaps -
Drum Fill

Polymer Encaps -
Drum Fill

Polymer Encaps -
Drum Fill

Size Reduction -
Drum Entry

Size Reduction -
Drum Entry

Size Reduction -
Transfer from
Box Breakdown

Pug Mill -
Drum Entry

Pug Mill -
Drum Entry

Box Breakdown -
Non-Compliant
Drum Exit

Size Reduction -
Drum Fill

UE&C PROJECT NO. 6237.006
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WB8 LOCATION EQUIPMENT TAG S8ERVICE

1105 DO-05-524A,B Size Reduction -
Drum Fill

1105 ~)=05-5: Pug Mill -
Drum Fill

1106 DO-06-101 Special Waste -
Drum Entry

1106 DO-( =102 Special Waste -
Lead Fill

1106 DO-06-103 Special Waste -
Drum Entry

1106 DO-06-201 Special Waste -
Mercury Fill

1106 DO-06-202 Special Waste -
Evaporator Fill

1106 DO-06-304 Reactive Metals
Sliding Hatch

1106 DO-06-305 Reactive Metals
Sliding Hatch

1105 DO-05-620 Sample Area
Sphinster Port

1105 DO-05-622 Sample Area Drunm
Entry

1105 DO-05-623 Sample Area Drum
Entry

APRIL 1992 UE&C PROJECT NO. 6237.006
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CUSTOMER & LOCATION PROJECT UE&C JOB NO. DATE: 06/06/92
CILTY 6237.006
DOE-RL/WHC WRAP FACIL -
HANFORD, WA MODULE 2A ACCOUNT NO. BY:  SAs
]
REVISIONS B c o
(DATE & BY) | g F G v
SERVICE ’ MANUFACTURER NO. REQ'D. SOURCE OF QUOTE
GLOVEBOX CONTAINMENT 1
IDIN

s ]
CONDITIC OF SERVICE DIMENSIONS
APPLICATION: CONTAINMENT SYSTEM ALLOWING TRANSFER OF LLRMW DRUMS BETWEEN ENCLOSURES A: F:
UNIT LOAD DESCRIPTION: 65 & 85 GALLON DRUMS B: G:
UNIT LOAD SIZE: 26" DIA X 39° HIGH DUTY: 8 HRS/DAY C: H
UNIT LOAD WEIGHT: _3.000 LBS AVAILABLE POWER: _ 480/3/60 & S0 PSI AIR D: i:
LOCATION: SHREDDING AND REPACK ENCLOSURE CONTROL INTERFACE: SWITCH INPUT E: J:
RATED CAPACITY: 26.5DIA NEC AREA CLASS: UNCLASSIFIED
C/L DRUM FROM C/. PORT (OFF CEN. TOL.): <.197° DRUM/PORT SEALING PRESSURE: 20 PSI
CONSTRUCTION

DRUM INTERFACE: 55 GALLON WITH CROSS LID EMERGENCY CLOSING: REQUIRED
TYPE OF CONTROL: REMOTE ~ LIMIT SWITCHES: ELECTRICAL @UD, LOCX, OPENCLOSE
CELL LID/CROSS LID LIFT: PNEUMATIC SWING ACTUATION: PNEUMATIC
CELL LID/CROSS LID MOVE: DIRECT PNEUMATIC HORZONTAL | EMERGENCY CONTROLS: REQUIRED
CELL LID/CROSS LID LOC : OVER CENTER HOOK LINES CELL LID: SELF ALIGNING
LID STOPS: OVER CENTER CLOVE HOOKS CONTROL PANEL: REMOTE
MOUNTING BASE PLATE: .76°
MATERIAL: 304 §S, 400 SERIES OTHERS
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C. Construction

The purged port h sing is constructed of stainless steel.
The purged port ¢ tainer is constructed of aluminium.

D. Control and Inst: mentation

The purged port is interlocked such that the housing door
cannot be opened less the container is in place or that
the container can t be removed unless the door is in

place.

The purged port is operated manually.

E. 'Data Sheets

K Equipment Tag Nos. WBS Area Location Numbers and equipment

. . s . \ .
o data sheets for this description are provided in Appendix
R A.

END OF SECTION
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National Electric . Manufacturers Association (NEMA)
Publication

ICS 6 Enclosures for Industrial Controls and
Systens

National Fire Protection Association (NFPA) Standard

NFPA 496
National Electrical Code

Department of Energy (DOE) Order 6430.1A

Applicable Federal, State, and Local regulations

The edition for all codes and standards referred to in
this Specification shall be that edition in force at the

time of Specification Approval by all parties.

In case of conf ict, the more stringent standard shall
apply.

PRODUCTS

EQUIPMENT

General Instrumentation

1. Select modular design instruments to facilitate rapid
component replacement without in-place diagnostic and

repair effort.

2. Instruments shall meet requirements of ISA standards
and practices.

3. Use instruments with type 2 signal transmission/power
supply and meeting the following requirements:

+ Analog electronic signals 4-20 milliampere dc
- Pneumatic control signals 3-15 pounds per square
inch (gage)

+ Electric power: 120 volt ac #+10 percent, 60
hertz, single phase

- Pneumatic ower: 60 pounds per square inch
(gage) nominal pressure; clean
dry air

2 UE&C PROJECT 6237.006
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4. Flow Switc 2s: Switch actuation shall be effected by
flow plunger ¢ actuating vane. Switch actuation point
shall be adjus able during operation.

5. Transmitter: e instruments with indicating
transmitters ¢ ept for radioactive or hazardous

material streams; transmitters shall be furnished with
a three valve nifold and mounting yolk. Differential
range shall b djustable through a range of 10 to 1
minimum. '

6. Radioactive or azardous Material Streams:

a. Use instr nts with a five-valve manifold and
mounting k.

b. Use radiation resistant (10E7 rads) magnetic
flowmeter for radioactive streams.

?%5 C. Tank Level Measur ent Instruments: Use instruments with
a linear signal a urate to +0.5 percent of span. Do not
use float-type in ruments.

D. Pressure Measurem Lt Instruments: Pressure transmitters

and gages that co :.:act radioactive or hazardous process
solutions shall b non-plugging/nonholdup design, by use
of diaphragm isol :.ors or similar.

1. ™ 2:ssure Tran litters: Accuracy of transmitters shall
pe within 0.3 percent of span.

2. Differential pressure tra ;mitters shall utilize
diaphragm measuring mecha .sm and force balance or
strain gage t )e transmitting mechanism. Output signal
shall be accurate to within 0.5 percent of metered
span.

3. Pressure Gauges
a. Use 4 inc minimum diameter, bottom connection,
phenol ti ret case, white laminated, phenol dials
with blac graduations. Gauges shall have blow-out
disc and safety glass. Measurement may be either
rotary gei ed or crane and roller.

b. Accuracy shall be +0.5 percent of span.

APRIL 1992 . UE&C PROJECT 6237.006
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EQUIPMENT

Control Panels

1.

All auxiliary and local panels associated with package
units shall be designed and supplied by the package
Seller. Front of panel layout drawings and electrical
or tubing schematic drawings shall be submitted to the
Buyer for app val prior to fabrication. The location
of a local pa 1 on a Seller package shall be
specified and shown on the General Arrangement
Drawings submitted for review.

Large free-standing upright panels shall be provided
with internal light and switch and 120 volt duplex
grounding type receptacle wired to a junction box to
be fed from a separate external circuit. Doors shall
be the double piano hinge type.

All panels including instrument components and
electrical wiring devices must conform to the
electrical area classification specified in the

.equipment dat sheets.

All power wir . going out to field devices and signal
wires returni ' from field devices shall be indivi-
dually fused.

Electronic Transmitters and Amplifiers

1.

Electronic transmitters shall be the two-wire type,
surge protect , loop powered, and shall be provided
as specified d indicated. Transmitter output
signals shall be 4 to 20 milliamperes Direct Current
(DC) and shal sustain 600 Ohms plus or minus 100 Ohms
output impedance at 24 Volts DC as a minimum.
Transmitters shall be supplied with integral output
indicator.

Unless otherw e specified, transmitters shall be of
the "smart" t je. "Smart" transmitters shall have
full duplex digital communication capability which is
transparent to the analog (4-20 mA) signal. "Smart"
transmitters shall be remotely calibrated via a hand-
held terminal.

Seller shall coordinate with Buyer to ensure manufac-
turer and model of transmitters are consistent with

UE&C PROJECT 6237.006
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sealed switches shall be at least 18 inches long and
labeled to identify normally open, normally closed,
and common leads.

4. Pressure Trans itters: Electronic pressurebtransmit-
ters shall have strain gauge or capacitance type
sensing eleme ..

Temperature Instruments

1. Wells and Assemblies: Each temperature sensor must be
installed in a thermowell. Thermowell immersion
length shall be to the center of the pipe or 6 inches,
whichever is shorter. Where thermowells are installed
in lines smaller than 3 inches, the piping shall be
expanded to 3 inch size to accommodate the thermowell.
Standard length thermowells shall be used.

2. Sensor: 3-wire, 100 ohm, platinum RTD’s shall be used
below 300 degrees Fahrenheit for electronic control.

3. Switches: Te )erature switches may utilize thermal-
filled system, thermocouples, or RTD’s for inputs.

Level Instruments

1. Where two or re level instruments cover the same
general range, a 3 inch minimum level bridle may be
used to minimize vessel connections. Process
connections shall be 1.5 inch NPT or flanged per
piping specif ‘:ations with side-bottom configuration
unless physical limitations require alternate
configuration. Block, vent, and drain valve shall be
supplied. All level instruments shall have individual
connections.

2. Level Switche= for alarm, cut-in and cut-off and other
services requ ring two-position action shall have
contacts capable of handling 5 amps at 120 VAC or 28
VDC. Extern: relays may be used to meet this
requirement.

Pressure Relieving Devices

1. Pressure relieving devices shall be used on all
pressure vessels, exchangers, and all of the equipment
and piping as specified by the appropriate codes. Any
process piping or vessel that may be blocked in and

APRIL 1992 ' UE&C PROJECT 6237.006
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I. Proximity Sensors

1. Electrical leads on factory sealed switches shall be
at least 18 i hes long and labels to identify
normally open, normally closed, and common leads.

2. Limit Switcht = Switches shall be hermetically sealed
microswitches with operators to meet operation
requirement.

3. Proximity Switches: Proximity switches shall be
inductance type with plastic bodies. Sensors shall be
shielded.

4. Photo Sensors: Photo sensors shall be of the trans-
mitter/receiver type. Fiber optics may be used if
physical limitations prevents the mounting of the
photo-sensor at the location.

J. Alarms
1. Seller shall provide interface for specific alarms or

one common alarm as specified in the Equipment Data
Sheet to tie in with the Plant Control System.

2. Alarm systems shall be fail safe. Alarm systems may
be solid-state type of modular construction.

3. Audio alarms shall be distinctly audible from 10 feet
above the ambient sound level. Warning lights and
beacons shall be visible from any angle in a
horizontal plane.

2.04 COMPONENTS

A. The control syst . shall be capable of communicating with
the Plant Control System and the Data Management System
via hardwired contacts, 4-20 mA analog signal, RS-232, or
Local Area Netw¢ k (LAN).

B. If complex contl . requires a microprocessor based
controller, the inufacturer and model shall be consistent
with those in tl rest of the plant. The Buyer reserves
the right to specify the manufacturer and model of the
microprocessor based controller and associated communica-
tions equipment.
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Scanner shall be able to read all types of bar code
labels and med a from a maximum distance of 20 inches.
Construction for the Scanner shall be able to
withstand the irsh usage in an industrial
environment. ind held scanners shall have a 25 foot
cord to allow movement by the operator. Automatic
scanners shall turn on light source only when object
to be scanned is present.

Reader Terminals: Reader terminals shall have the
following capability:

+ Sufficient ower to supply the laser bar code
scanner.

+ Auto-discrimination capability to read and decipher
all common ar codes.

+ RS=-232C or S=-485 communication interface
transmitti ASCII full 128 character set.

+ Minimum of 8K bytes of battery backed up Random
Access Memory (RAM) to store data if the host is
down.

« Multiple si .ns of the bar code to ensure correct
data.

- Optional 4 :a terminal capability to prompt
operator and enter data by keyboard.

Port Concentr :0ors: Port concentrators shall be used
to connect all reader terminals in one area to the
associated Plant Management System (PMS) communication
link. Port concentrators shall be able to store data
if communicat n to the PMS is down.

Bar Code Labe _Printer: Bar Code label printers shall
use thermal transfer or laser technology to print
labels. Printers shall have RS-232C or Centronics
parallel interface. Printer shall have capability to
rotate print nages in 90 degree increments.

Printer Driver: .Bar Code Printer Driver shall be an
IBM PC compatible with the proper software to generate
bar codes.

END OF SECTION
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E. Each annunciator point shall be self canceling type and
have a separate 1 jic card.

F. Auxiliary contacts shall be provided for all alarm points.
Contact rating shall be 5 Amps @ 120 VAC or 28 VDC.

G. Each annunciator point shall be provided with two terminal
points for fiel wiring. The terminals shall be large
enough for #14AWG wire.

H. Approximately 2 alarm points will be annunciated, with 20
being the minimum. A minimum of 20% spares on the
annunciator shall be provided.

I. The alarm annunciator layout shall group alarms by the
equipment or area they protect.

f J. All spare points shall be active and the spare points
¥ shall be wired to the filed terminal strip that is located
in the panel.

K. Annunciator is to be capable of being powered from 110 VAC
supply. All internal logic shall be 24 VDC, as will be
the field contact interrogation voltage.

L. The annunciator panel shall provide 24 VDC power for field
contact interrogation.

M. Horn shall be specified as 24 VDC electronic adjustable
tone type.

N. Each alarm window shall be of the integral back lighted
type. Nameplates shall be approximately 1.5" H X 3" W
with letters approximately 0.25" H X 3/16" W.

O. ’'Test’, ’‘Acknowl ge’ and ‘Horn Silence’ pushbuttons are
to be mounted in a common plug-in module. And, the module
shall occupy the lower right hand position.

P. Remote ’‘Acknowle |e’ and ’‘Silence’ pushbuttons shall be
provided.

2.04 COMPONENTS

The following su |ests the Annunciator system
configuration:
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1.04 SYSTEM DESCRIPTION
A. General
1. The purpose of Health Physics instrumentation is to
monitor and control radiation and the spread of

contamination in and around the WRAP Module 2

Facility.

2. The Alpha, Beta, and Ventilation Duct Continuous Air

Monitoring (CAM) Systems must:

a. Provide continuous measurement of airborne
contaminat on levels in room air and glovebox
exhaust ducts

b. Warn personnel of airborne contamination that
exceeds control limits

c. Automatically initiate a facility or operational
area evacuation warning to personnel when control
limits are exceeded

3. The Area Radiation Monitoring Systems must:

a. Provide continuous measurement of gamma radiation
levels in areas of the facility which could
subject workers to unacceptable levels of
radiation during routine operations

b. Warn personnel of gamma radiation levels that
exceed control limits

c. Automatically initiate a facility or operational
area evacuation warning to personnel when control
limits are exceeded

4. The Surface Contamination Detection Systems must:

a. Provi : on-demand measurement of alpha and/or
beta/gamma surface contamination

b. Notify personnel of location and/or quantity of
detectak 2 levels of surface contamination on
clothing, skin, smear samples and equipment

APRIL 1992 UE&C PROJECT 6237.006
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Vacuum Pumping Systems

1. A constant wositive displacement vacuum pump is
required with each CAM and Operator Air Sampling
System. Each pump should provide the required flow
rate for all sample withdrawal systems at a vacuum of

at least T] .

2. The pu )s wil pull samples through the Beta and
Ventilation ¢ ¥s and the Operator Air Samplers.

3. Pulsation dampeners and sound attenuators shall be
provided at the inlet and outlet of each pump.

4. The pump exhaust shall be returned to the Buyer
supplied exhaust line for return to the location it
was withdrawn.

5. Piping shall be clearly identified as to size,
material, material standards, and whether or not it is
to be provided by the Vendor or by others.

6. A vacuum regu ator shall be provided by the Vendor to
allow makeup air to be drawn into the pump under
conditions of low sample flow rate in order to improve
the life of the pump.

7. The pumps sha 1 use synthetic lubricants to improve
the life of the pump bearings.

Operator Interfaces

General

1. The Vendor shall permanently attach to each item
supplied by t e Vendor a permanent nameplate (metal or
laminated plastic) that includes the following
information as a minimum:

+» Instrument Item No.: TBD
+ Service: TBD
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Method 2 - Determination of stack gas
velocity and volumetric flow rate (Type
S pitot tube)

40CFR61 National Emissions Standards for

Emissions of Radionuclides other than
Radon from DOE Facilities (Subsection H)

The edition for all codes and standards referred to in
this Specification shall be that edition in force at the
time of Specification Approval by all parties.

In case of cont ict, the more stringent standard shall
apply.

SYSTEM DESCRIPTION
General
1. The purpose of the Isokinetic Stack Effluent

Monitoring System is to monitor the exhaust stack for

airborne radi ictive particles. The system must:

a. Provide i lependent continuous isokinetic and
represent :ive samples for each particulate
collection/monitor system

b. Measure stack velocity and flow rate

Cc. Measure s 1ple flow rates

d. Totalize stack and sample flow rates

e. Control sample flow rates to maintain isokinetic
conditions during the sample period

PRODUCTS
EQUIPMENT

Isokinetic Stack Effluent "‘Enclosure

1. T : isokinetic stack effluenf enclosure shall consist
of all neces:s Ty electronic modules for stack velocity

|
measurement, sokinetic sample mass flow meters,
control valves and controllers, flow totalizers,
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G. Temperature Detector Assembly

H. Operator Interfaces

END OF SECTION
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SECTION 13461

PLANT MANAGEMENT SYSTEM HARDWARE

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements for
detailed design, fabrication, installation and set-up of a
Plant Management System (PMS) for WRAP Module 2A. The PMS
will be provided and utilized to satisfy five basic
objectives; (1) data acquisition, (2) data analysis, (3)
process system surveillance, (4) inventory control, and
(5) control and surveillance of building utilities and
HVAC. '

1.02 RELATED SECTIONS

1.03 REFERENCES
A. All equipment covered by these specifications shall be
designed, manufactured, installed and tested in accordance
with all currently approved provisions of the following
codes, standards and regulations, in force at the time of
purchase order issuance.

1. ANSI American National Standards Institute
N Designation (Nuclei Related Standards)

2. ASME American Society of Mechanical Engineers
3. ANS American Nuclear Society

4. EPRI E 2ctric Power Research Institute
NP-3659 Chapter 4 Recommended Panel Design Features

S. IEEE Institute of Electrical and Electronic Engineers

6. ISA Instrument Socie! of America

ISA-RP60.8 Electrical Guide for Control
Centers
ISA-S5.1 Instrumentation Symbols and
Identification A
APRIL 1992 ' UE&C PROJECT 6237.006
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ISA-S5.3 Graphic Symbols for Distributed
Control/Shared Display
Instrumentation, Logic and Computer

. Systems

ISA-S5.4 Instrument Loop Diagrams

ISA-S5.5 Graphic Symbols for Process
Displays

ISA-S18.1 Annunciator Sequences and
Specifications

ISA-SS51.1 Standard Process Instrumentation
Terminology

7. MIL-STD Military Standard

MIL-STD-1472D Human Engineering Design Criteria
£ for Military Systems, Equipment and
b Facilities
b

B

[ 8. NEMA National Electric Manufacturers Association
Ny ICS 6-1983 Enclosures for Industrial Controls
il and Systems '
=N 9. NFPA National Fire Protection Association

70-90 National Electric Code

10. NUREG U.S. N lear Regulatory Commission
0700 Guidelines for Control Room Design
Reviews

B. The edition for a L codes and standards referred to in
this specification shall be that edition in force at the
time of specification approval by all parties.

C. In case of conflict, the more stringent standard shall
apply.

1.04 SYSTEM DESCRIPTII
A. System Architecture
1. enera

a. The syste described in this specification shall
be a modu r microprocessor based digital plant
control system and data management system that
includes a comprehensive set of algorithms and
auxiliaries providing full process and sequence
control = . monitoring, interlocking and other
logic, a m, and data management functions.
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FILE NO. 13461 - 3






o
T

Fe

APRIL 1992

WRAP MODULE 2A

i. System response time shall be 2 seconds or less
measured : maximum communication network loading.
That is, changes in plant parameters shall be
displayed at operator terminals within 2 seconds
of thei 'currence when maximum network traffic

is expe e

j. Human Eng neering considerations shall be applied
throughout the design process. The guidelines
given in JREG 0700, Sections 6.1, 6.3, 6.7 and
6.9; EPRI NP 3659, Chapter 4; and DOE 6430.1A
Division 13 shall be used.

k. The system shall have battery backup memory or
~other methods to prevent loss of programs during
temporary power loss.

Compute equirements

a. The Data 1nagement System (DMS) shall have the
following capabilities:

+ Retrieve from available databases and store
inform :ion on all incoming waste containers.

« Track status of all incoming waste containers
and co .ents as they are processed through the
facility and maintain a database for in-process
contai ‘'rs.

- Generate all permanent and backup records on
magnetic media and hard copies, as appropriate.

- Generate all required certification data
packages and shipping papers.

» Stor d transmit data required by the Hanford
SWIT ta reporting requirements on each
cont r.

« Identify location of all major waste containers
within the facility.

+ Interface to NDA instrumentation to receive and

inte rate assay data for waste classification
and cnaracterization.

UE&C PROJECT 6237.006
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b. The DMS shall include the following equipment:

- A high perform:i ice office workstation for
centrz processing and to act as systen
manager. ‘

+ Two office workstations for waste
characterizatii input and system operation.

+ Five data term als with keyboards for waste
characterizati input and system operation.

+ Three laser pr. ters for generating shipping
papers and system reports.

c. The DMS must be ci able of interfacing with the
Solid Waste Tracking System (SWITS) at Richland
via the HLAN. The SWITS contains historical data
on all waste containers buried at Hanford. The DMS
must be capable of performing a data search in
SWITS to extract ‘' e necessary pertinent data on
the drums and box: being received at WRAP.

d. The DMS must be ci able of generating the data
necessary for compieting a Solid Waste
Storage/Disposal | cord (SWSDR). This form is
required to accom ny and Low Level Waste (LLW)
package certified at WRAP and destined for burial

at Hanford.
PART 2 PRODUCTS
2.03 EQUIPMENT

A. DMS Computer

1. General: A separate : and alone computer system shall
be provided to perform the functions described in
Section 2.01.A.3. The omputer system shall be a
multi-tasking, multi-user micro-computer system.

2. Central Processing Un: (CPU): The central processing
unit shall be capable : a minimum of 20 million
instructions per secoi and shall have disk, memory
and ethernet interface capacity and performance. A
minimum of 32 megabytes of RAM memory shall be
provided.

APRIL 1992 : ' UE&C PROJECT 6237.006
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3. Storage De ices: The internal hard disk capacity
shall be a minimum of 400 megabytes. An external drive
shall be provided capable of storing 1 gigabyte,
iinimum.

4. Monitor and | yboard: The DMS computer shall have a
19 inch color graphics screen with a minimum
resolution of 600 X 800 pixels and standard 101
keyboard.

5. Communications: Communication among system components
' shall be by means of an internal local area network
conforming to the IEEE 802.3 protocol.

i

5

£ 6. Software: The system shall be provided with a minimum
gﬁ, : of the following software packages.

3 -+ UNIX operating system

i - Compiler, ebugger, Linker

—_— - Database Management System

gx Other software necessary to interface the DMS with
) the process control, NDA, and offsite systems.

B. Data Terminals

1. Office Data Entry Terminals: The two office
workstatic s shall be a 80386/33 CPU with 4 MB RAM and

200 MB hard drive, minimum. A 14 inch VGA monitor
shall be supplied.

2. Process Data Entry Terminals: Data terminals shall be
a 80386/30 C ' with 4 MB RAM and 80 MB hard drive,
minimum. The : terminals shall be supplied with a 14
inch VGA monitor and shall be industrial hardened.

B. Distributed Architecture Control System Controllers

1. General: Local control units (PLC’s) shall provide
continuous control and monitoring, independent of
control room operator interfaces or communication
network, by use of regulatory and sequential
controllers. The local control units may consist of
one or a c¢ »Jination of multi-loop regulatory and
sequential controllers.

2. Requlatory C trol: The system shall be designed so
that control functions are distributed on a modular
basis to distribute risk. Control functioning shall

APRIL 1992 ) UE&C PROJECT 6237.006
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not depend on a centrally based device or
communication system.

3. Seguential Control: ' e sequential controller shall
be capable of impleme ing sequential control logic,

interlock logic and discrete control functions without
higher level support.

C. Power Supplies

1. 24 to 28 volt dc power supplies for field transmitters

and digital inputs shi have current output
sufficient to power 4-20 milliamperes analog inputs
o and digital inputs as ontained in the I/O list of
e this specification. Fi led power supplies shall have
e automatic switchover * a backup unit. Power supply
. failure contacts shall be provided to indicate failure
?j of either the primary r backup unit.
T
— 2. Separate power suppli. for digital and analog signal
£, generation shall be p. vided.

1. General: The distrib ed control system shall be
capable of handling t following input/output
signals: .

4-20 milliamperes . ut

1-5 volts DC Input

Field Contact State Input

3-Wire PNP Source/Sinking Transistor Input
Digital Pulse Input
Grounded/Ungrounded Thermocouple Input
R.T.D Input

Contact Output

120 VAC Output

4-20 milliamperes tput

RS-232C Serial Link

2. System Size: The dig al and analog input/output
requirements of the distributed control system are as

follows:

APRIL 1992 UE&C PROJECT 6237.006
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CONTROLLER DI DO ATl AO J
CNR-11-201 160 112 40 24
CNR-11-202 96 80 8 0
CNR-11-203 96 80 8 0
CNR-11-204 96 32 32 8
CNR-11-205 192 112 8 8
CNR-11-206 160 96 16 16
CNR-11-207 240 112 8 8
CNR-11-208. 144 32 48 24
TOTAL: ;184 656 168 88

All Digital I/O modules shall contain optical isolating
devices providing 1200 volts DC or more isolation from
user wiring or ot :ir I/0 modules.

E. Communjicatjon Networks: Elements of the DCS shall be
connected on a redundant, separately routed data highway
compatible with linking to the Data Management System for
a fully integrate Plant Management System. ‘

F. Enclosures

1. General: Free standing cabinets shall be furnished by
the vendor to house all electronic equipment such as
controllers. multiplexers, power supplies, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>