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LIST OF ACRONYMS AND ABBREVIATIONS

ALARA As Low As Reasonably Achievable
| Am Americium
ANSI American National Standards Institute
| Ba Barium
CFR Code of Federal Regulations
cm centimeter
CPU Central Processing Unit
| Cs Cesium
DOE U.S. Department of Energy
dpm disintegrations per minute
EPA U.S. Environmental Protection Agency
FRAM Fixed-energy Response Function Analysis with Multiple efficiencies
HC Hazard Category
HVAC Heating, Ventilation, and Air Conditioning
| 1Q3 Qualitative and Quantitative Drum Counter with Isotopics
LEGe Low-Energy Germanium
| LN Liquid Nitrogen
LO Lead Operator
mCi millicuries
MCU Mobile Characterization Unit
| MDA Minimum Detectable Activity
MGA Multi-Group Analysis
mm millimeters
mrem millirem
nCi/g nanocuries per gram
NDA Nondestructive Assay
NFPA National Fire Protection Association
| Np Neptunium
PLC Programmable Logic Controller
psi Pounds per Square Inch
Pu Plutonium
RCT Radiological Control Technician
| RMA Radioactive Materials Area
rpm revolutions per minute

RWP Radiological Work Permit
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SEGe coaxial germanium

Sr Strontium

STD standard

T™MU Total Measurement Uncertainty
TRU Transuranic

U Uranium

UPS Uninterruptible Power System
VAC Volt Alternating Current

WAC Waste Acceptance Criteria
WIPP Waste Isolation Pilot Plant

WSMS Washington Safety Management Solutions
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SUMMARY

} The Qualitative and Quantitative Drum Counter with Isotopics, (IQ3) Scanner
(Equipment #NDA-IQ3-01), is a gamma spectroscopy based nondestructive assay

(NDA) system that quantifies the activity of individual radioisotopes and/or determines
| the isotopic ratios for actinides such as plutonium (Pu) and uranium (U).

The 1Q3 system includes the assay system, supporting components and a
transportation trailer. It requires only electrical power and liquid nitrogen to operate.
The 1Q3 provides assay functionality that meets the requirements of the Waste Isolation
Pilot Plant (WIPP) Waste Acceptance Criteria (WAC) (U.S. Department of Energy
[DOE])/WIPP-02-3122, Transuranic Waste Acceptance Criteria for the Waste Isolation
Pilot Plant) (Reference 1) and DOE/NV-325, Nevada Test Site Waste Acceptance
Criteria (Reference 15).

This Equipment Description is a central coordinating link among the engineering design
documents, the facility authorization basis, and implementing procedures. This
Equipment Description does not originate requirements or basis information, but rather
collects that information into a convenient usable form. The Equipment Description
consolidates information about the IQ3 scanner into one document.
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1.0 SYSTEM DESCRIPTION

The NDA 1Q3 system can directly assay Pu-239, Pu-241, Americium (Am)-241, U-233,
U-235, U-238, and Cesium (Cs)-137, as well as many other gamma emitting nuclides
that may be present in waste. In addition, IQ3 can measure the relative isotopic
abundance of the plutonium isotopes Pu-238, Pu-239, Pu-240, and Pu-241 using either
the Multi-Group Analysis (MGA) code, or the Fixed-energy Response Function Analysis
with Multiple Efficiency (FRAM) code. Other actinides that are measured include U-235,
Am-241, Neptunium (Np)-237, and Am-243.

Pu-242 is estimated by a correlation algorithm under both codes. A code similar to
MGA is used to calculate the isotopic ratios for the uranium isotopes U-234, U-235 and
U-238. The isotopic ratios are then tied to the Pu-239 or U-235 mass values to provide
direct assay values for all of the nuclides. The other nuclides, such as Strontium
(Sn-90, can be inferred by ratioing to easily measured nuclides, such as Cs-137. These
ratios are based on acceptable knowledge compiled for each waste stream. The
standard assay output of the system quantifies the total fissile gram equivalent of the
drum and automatically calculates the Minimum Detectable Activity (MDA). Depending
on the type of waste being assayed, the system has the detection level capability to
assay down to the 10 nanocuries (or less) per gram (nCi/g).

A demonstration with the I1Q3 at the Savannah River Site in 1996 demonstrated MDAs
of 10 nCi/g for Pu-238 and Pu-239. A similar system is routinely used for low-level
counting of the Am-241 nuclide to detection levels on the order of 1nCi/g. Detection
levels of 10 nCi/g are based on a 30-minute assay time. A Total Measurement
Uncertainty (TMU) analysis, which has been audited and approved by the
DOE/Carlsbad Field Office and the U.S. Environmental Protection Agency (EPA), is
performed on all assay results with TMUs at the 95% confidence level.

1.1  Facility Major Components, and Subsystems
1.1.1 Facility

Structures, Systems, and Components for the 1Q3 should be, at a minimum, classified
as Balance-of-Plant to assure that proper design, operations, and maintenance
requirements are assigned to provide for the health and safety of the worker and the
environment and to ensure compliance with the other Host site requirements.

The 1Q3 system function, classified according to Section 3.0 of DOE Standard (STD)
3024-98, Content of System Design Descriptions (Reference 2), is “Mission Critical”.
This classification is based on the need for continued 1Q3 operation to meet DOE
programmatic mission objectives.

The 1Q3 is optimized to assay 55-gallon drums containing low level and Transuranic
(TRU) waste quickly and accurately. It has a conveyor and loading system for
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automatically or manually moving 55-gallon drums into the shielded assay chamber and
placing them on a turntable.

The 1Q3 system is contained in a semi-trailer. The trailer has a double axle and a
fifth wheel for transportation with a diesel tractor-trailer. See Attachment 2, Drawings,
for the system layout.

1.1.2 Major Components

The 1Q3 system is composed of four major components:
« 1Q3 Scanning System
« Transmission Sources/Sealed Sources
« Conveyors (Internal and External)

1.1.2.1 IQ3 Scanning System

The 1Q3 Scanning System consists of a counting chamber with three uncollimated
coaxial germanium (SEGe) detectors that view the drum directly across from three
transmission sources for determining matrix density. Measurements of individual
radioisotope activities are made with and without transmission sources being exposed
to the drum. SEGe detectors perform quantitative gamma assay measurements.

Three Low-Energy Germanium (LEGe) detectors are positioned at right angles to the
transmission source-coaxial detector axis to determine isotopic ratios of plutonium and
uranium in the waste container. Assays meet the requirements of the WIPP WAC
(Reference 1).

The counting chamber is a 15-centimeter (cm) (6-inch) thick low background steel
shield to minimize the impact of background radiation and improve the MDA of the
system. The basic shield shell requires no maintenance. The interior of the shield is
protected with a polyvinyl chloride liner. The liner can be washed for decontamination
purposes, and can be replaced if required. The 1Q3 has an automated shield door
opening and door-mounted loading system for moving 55-gallon drums into the shielded
assay chamber and placing them on a turntable. Both systems are actuated by a
synchronous motor drive, yielding 43 inches of horizontal door travel at approximately
2 inches per second and 13.5 inches of vertical travel for the lifting device at
approximately 0.83 inches per second. Mechanical limiting switches are provided on
both systems that provide signals to the Programmable Logic Controller (PLC) used in
the motor control. An emergency stop condition (hard-wired) is initiated upon
malfunction of the door or lifting device. An internal brake, with a brake fail-stop
operation and manual brake release, is also provided on each system for positive

stopping.
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The turntable is actuated by a permanent Direct Current gear-motor with a rotation
speed of the turntable during a measurement set at 4 revolutions per minute (rpm). The
rotation speed ramps down to 1.5 rpm when rotating to the home position. Inductance
proximity switches that sense a steel indictor bracket, providing input signals for the
PLC, determine rotational position. A torque protection/clutch system is mounted on the
motor shaft and activates in case of an obstructed turntable or when stopping a rapidly
rotating heavy load.

1.1.2.2 Transmission Sources/Sealed Sources

The 1Q3 has three radioactive transmission sources (Barium-133 [Ba-133]) installed in
a lead and steel shield (no lead is exposed). These are nominally 10 microCurie (mCi)
for Ba-133 standards. A tungsten shutter attenuates gamma rays emitted from the
source when the shutter is closed. The shutter is opened by an electrical solenoid and
closes by gravity, thus, the shutter is fail-safe if power is lost. The shutter is interlocked
with the door thus, the sources cannot be exposed when the door is open. For safety,
access to the equipment bay is controlled by the operator during normal operation and
when performing maintenance and repairs.

1.1.2.3 External Conveyors

External loading and unloading conveyors can be set up as needed at the host site.
Height is adjustable and standard conveyor sections are used to make the length as
needed. Conveyors may be as shown on Attachment 2, Drawing 95205 Sheets 2 and
13. An equivalent arrangement may also be used to accommodate site conditions.
Typical 1Q3 conveyor components and dimensions are:

« Sections in Lengths of 117-inches (2,972 millimeters [mm]) or fit to available
space at the host site location

. Height from the ground to top of rollers) adjusts from 53 inches (1,346 mm) to
77 inches (1,956 mm)

. Effective conveying width is 30-3/4 inches (781 mm)

« Rollers are 2-9/16 inches (65 mm) in diameter, made of 7gauge (5 mm) material
« Roller centerlines are 4-1/2 inches (114.3 mm) apart

« Axles are made of 11/16-inch (17.5 mm) hex bar and are retained with springs

« Rollers are live, driven by a %-horsepower motor through a 60:1 gearbox for a
conveying speed of approximately 20 feet per minute (6.1 meters per minute).

Conveyor height is based on the nominal 41 inch (1,041.4 mm) ground to trailer deck
height plus the 24 % inches (628 mm) trailer deck to rotator height. Conveyor support
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leg feet are designed to allow independent adjustment for leveling on uneven surfaces.
Height and length may be adjusted beyond the typical dimensions shown and
components may vary as needed for conditions at the host site. Side rails, end stops
and covers are added as needed or when required by the host site.

1.1.24 Internal Conveyor and Related Components

The internal (sample loading) conveyor is located inside the trailer on both sides of the
Q3 scanner unit. The in-feed side transports drums from the external in-feed conveyor
to the assay/scanning system, between the vault and the open vault door. The
conveyor also transports drums from the scanning system vault out to the external
out-feed conveyor.

Like the in-feed and out-feed conveyor sections, the internal (sample loading) conveyor
can handle 55-gallon drums and is load tested for 1,000 pounds (454 kilograms). This
conveyor is mounted on a single ended shear beam load cell assembly. The shear
beam operates a drum weighing system with a load cell on each end of the shear beam
(four total). The load cells are connected to high-resolution input modules on the PLC.
Weighing results are sent to the computer through the RS-422 serial communication.
The middle conveyor is driven by a synchronous brake motor that drives a 45:1 gear
box, yielding a drum travel of approximately 20 feet per minute.

When a drum moves from the external in-feed conveyor to the internal conveyor to be
assayed, all operations, including sample loading, unloading, and drum weighing (if
required), are under computer control, minimizing the need for operator interaction with
the system.

A sensor located at the beginning of the internal in-feed conveyor provides a signal to
automatically feed the drum to the location of the open vault shield door. When the
drum arrives at the vault door, the drum is sensed with photoelectric sensors located
along the conveyor sides. Photoelectric sensors provide a signal for two drum centering
pins that are raised by solenoid under the pins to provide the proper lateral positioning
(this positioning is at a right angle to the travel direction of the internal conveyor). The
two centering pins are located in the channel between rollers. The centering pins, when
raised, are approximately 1/2-inch above the rollers and guide a moving 55-gallon drum
to its proper lateral position on the conveyor. See Attachment 2, Canberra Drawing
95205 Sheet 18, for details. When the centering pins position the drum on the internal
conveyor, it is aligned with the centerline of the drum turntable.

When the drum is in this position, photoelectric sensors provide a signal for a lifting
mechanism to raise the drum. The lifting mechanism is configured like forklift tines and
it is attached to the vault door (which is opened to the far side of the internal conveyor at
this time). Prior to lifting the drum, the lifting mechanism tines fit between conveyor
rollers. When the drum is properly positioned, the lift mechanism is given the signal to
lift the drum. When the drum is raised to the proper height, rotary limit switches provide
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a signal to close the vault door. Sensor tape strips on the door prevent the door from
closing if the drum is not properly positioned as discussed in Section 1.1.3.4.

The vault door then moves toward the vault (with the lifting mechanism carrying the
drum). When other rotary switches sense that the vault door is closed, they provide a
signal to lower the drum onto the scanner turntable. The drum is then lowered. When
the detectors indicate the drum is resting on the turntable, the turntable begins to rotate.
Shortly after this, acquisition begins and the Sample Information page will be displayed.

When the assay is complete, the drum is automatically lifted, removed from the vault,
placed on the internal conveyor and transferred to the out-feed conveyor. An operator
interface control that loads drums onto the in-feed (load) conveyor and unloads drums
off of the out-feed (unload) conveyor is at the end of each respective conveyor. The
operator interface comes complete with 15 feet of cable so that the user may position it
as preferred.

1.1.25 Other Components

. Heating, Ventilation, and Air Conditioning (HVAC) System

. Emergency Shutdown Devices

. Warning Lights

. Electrical and Lighting

« Communications

. Computer

1.1.3 Subsystems

The 1Q3 is a self-contained, stand-alone unit that requires only electrical power and
liquid nitrogen to operate.

1.1.3.1 Civil and Structural (Trailer)

The trailer is 54 feet long, 15- %2 feet high, and 8 feet wide. It weighs approximately
60,000 pounds (27,216 kilograms) (excluding conveyors). The structure can be
transported over highways without any special provisions. The trailer was
manufactured by Wabash National in 1990. It is a model SA-102 with a 14 inch drop at
the goose neck, the S/N is 1JJV482VILL146778.

The trailer unit is divided into two sections that consist of a Control Room, located at
one end of the trailer, and an Equipment Bay that houses the 1Q3 scanner. Automated
conveyor systems connect with the 1Q3 scanner for loading and unloading drums.



Controlled

COPY. CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)
Scanner Equipment # NDA-IQ3-01 Equipment Description Page 13 of 51

Access to the exterior loading conveyors and drum-loading area is located at the side
doors of the 1Q3 system trailer. Forklift access areas will be provided as required by the
host site (typically a minimum of 20 feet from the loading side of the exterior conveyor).
One set of stairs is provided for personnel access to the control room located on the
curbside of the trailer. Another stair may optionally be provided at the rear curbside
door for personnel access to the equipment area. A layout of the IQ3 system is shown
in Attachment 2. Each of the drawings referenced below can be found in the 1Q3
Hardware Reference Manual, WIPP ACK #D6247 (Reference 3):

| 1.1.3.1.1  Control Room

. Walls: 3/8-inch plywood with vinyl PYRO PanL-fire retardant wall cover
| connected directly to the plywood, 3/8-inch plywood is connected directly to
2-inch by 4-inch wood studs (the 2-inch by 4-inch studs are connected to the
| exterior metal walls of the trailer) (Attacment 2 Drawing 95015, Sheet 7, Rev. D).

. Ceiling: Drop ceiling panels, plastic lighting panels (Attachment 2 Drawing
95015, Sheet 3, Rev. H)

« Floor: Plastic/Vinyl tile over hardwood sub-floor connected directly to the frame
of the trailer

. Control Console: Computer, printer, office chairs, and one working desk
(Drawing 95015, Sheet 1, Rev. H, Item 4)

| « Main Breaker Panel (Attachment 2 Drawing 95015, Sheet 8, Rev. D)

‘ « A 1-ton HVAC Unit (wall mounted) (Attachment 2 Drawing 95015, Sheet 3,
Rev. H)

| « Uninterruptible Power System (UPS) located near the computer (an older UPS is
abandoned in place by the computer for use as a backup).

| 1.1.3.1.2  Equipment Bay
| . Walls: Same as the Control Room walls (see above)

« Celling: Vinyl PYRO PanL-fire retardant (same as the Control Room “Walls”
description)

« Interior wall: 2-inch by 4-inch steel studs. 3/8-inch plywood (both sides of wall)
secured to steel studs, 2-inch thick solid foam insulation between the studs.
Vinyl PYRO PanL-fire retardant fastened with nylon drive rivets, seams and
corners fitted with 1/8-inch heavy duty structoglas accessories (Attachment 2
Drawing 95015, Sheet 7, Rev. D)

« Floor: Hardwood floor
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. Utility Unit Heaters: Two heaters are mounted and/or bracketed to the wall in the
equipment bay above the 1Q3, to provide climate control for personnel inside the
area, these heaters are not provided to support the operation of the 1Q3
(Attachment 2 Reference Drawing 95015, Sheet 8, Rev. D)

| « The IQ3 Gamma Scanner unit

. Liquid Nitrogen panel and Dewars (Dewars may be stored on a rack outside

1Q3).
| 1.1.3.2 Mechanical and Material

The HVAC system provides comfort control in the office area. The equipment is
wall-mounted on the exterior end of the trailer. The equipment bay has no HVAC.

« BARD Air Conditioner

. 208-Volt Alternating Current (VAC) 3 Phase
« 35-Amp Breaker

« W/SUB-Base #8404-010

Mechanical Systems

« Shield and Counting Chamber
| . Door-Mounted Forklift
« Shield Door
« Nuclear Instrument Module Electronics
« Programmable Controller
« Host personal computer
« Genie-personal computer for acquisition and display
. Gamma waste assay software
« Turntable
. Detector array

1.1.3.3 Chemical and Process

The 1Q-3 detection system includes an automatic Liquid Nitrogen (LN) fill system. Itis
used regularly (every three to four days) to refill Dewars because the SEGe Germanium
detectors and the LEGe detectors require liquid nitrogen for cooling. The LN Control
Panel is located inside the 1Q-3 Equipment Bay. It has a FILL switch that activates the
blue light on the light stack in the control room when it is in the “FILL” position. Blue
lights on the Control Panel indicate which Dewar is currently being filled

See Section 3.1.6 for hazards and precautions that must be taken before using or
servicing the LN system or components.
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Liquid nitrogen cylinders are stored close to the 1Q3 unit. They are located as
determined by site needs. The cylinders are secured to the conveyor or trailer unit.
There are six 7.5-liter Dewars that are involved in filling the germanium detectors with
liquid nitrogen. They are filled with LN from an external cylinder. Detectors are filled on
a regular cycle (about every four days). The detectors take approximately 60 minutes to
fill. The filling process is monitored on the detector fill display board. A blue light on the
display board indicates which detector is currently being filled.

The SEGe detectors and the LEGe detectors require liquid nitrogen cooling for proper
operation. Routine filling of the detector Dewar ensures continuous operation of the
detector. The extremely cold temperature of liquid nitrogen can cause severe burns to
the skin. When filling the detector Dewars, protective cryogenic gloves and a face
shield should be worn in addition to standard safety glasses to prevent contact with
human tissue. These items are kept in the equipment bay area.

NOTE

Personnel responsible for filling the detectors with liquid nitrogen must wear eye
protection and cryogenic gloves to prevent skin and eye contact. The fill must be
performed with trailer doors open to prevent an asphyxiation hazard as the LN
vaporizes to a gas. The LN bottles are stored outside of the trailer.

1.1.34 Electrical Power

The system requires 208-VAC, 3 phase with neutral and ground. The unit has an UPS
(Emerson Liebert GTX2-300RT120 model). If auxiliary power is required from diesel
generators, the generators and diesel fuel tanks are installed and separated from
important structures in accordance with the requirements of National Fire Protection
Association (NFPA) 30, Flammable and Combustible Liquids Code (Reference 5),
which requires a minimum separation distance of 25 feet.

EXTERNAL POWER CONNECTIONS

The access to the electrical power feed panel is on the underside of the 1Q3 trailer.
External power is hard-wired from the site to the main breaker panel. The trailer is
typically grounded to the host site grounding grid by a cable from the rear of the trailer.

Two utility unit heaters are located above the chamber (one on each side of the
chamber). These heaters are used for climate control for personnel and are not
required for equipment operation.

Because most sites elect to make a direct tie-in to the Host site electrical power supply,
a plug is not provided. The tie-in point on the trailer is located approximately ten feet
from front end of the trailer unit under the trailer and directly below the electrical panel.
An electrical drop is provided.
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SAFETY INTERLOCKS
Safety interlock devices include:
. Emergency stop push buttons (discussed in Section 3.1.3)

. Tape strip switches (discussed in Section 1.1.2.4) are located on the shield door
as follows:

o On the bottom outside edge to prevent the door from opening when there
is a drum on the conveyor adjacent to the door

0 In-feed inside edge to prevent closing the door on a drum
o0 Out-feed inside edge to prevent closing the door in a drum.

. Rotary limit switches (discussed in Section 1.1.2.4) are located as follows to
prevent shield door over travel:

o Two on the upper door frame to prevent raising the door too high when
opening it

0 One on the lower edge of the door frame to stop lowering when the door is
closed.

« Rotary limit switches prevent damage to drums by limiting travel of the forklift on
the shield door:

o0 Chamber opening height is sensed by switch S8
o Conveyor height is sensed by switch SF7

All the safety devices are wired in a fail-safe circuit, which will disconnect power from
the equipment actuators. The PLC remains powered in an emergency stop condition to
maintain communication and status information.

Resetting the control power is initiated with a reset/override switch at the manual control
panel that is located on the chamber door frame. Holding the reset/override switch can
override an interlock circuit (such as a fork overtravel switch) but cannot override any of
the emergency stop switches.

A manually operated main disconnect switch, located on the door of the electrical
cabinet (JB10), removes all power from the shield and cabinet. There is also a switch
on the PLC cabinet that removes power from all components, including the PLCs. The
cabinets with these disconnects are located at the rear of the equipment bay.
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2.0 DESIGN REQUIREMENTS
2.1  Specific Requirements

While quantitative design requirements have not been identified for the 1Q3, the system
must be capable of assuring that fissionable material in its inspected drums does not
exceed that permitted by the WIPP WAC (Reference 1). The facility at which the 1Q3
operates must also establish that the system, in its site-specific implementation, meets
Title 10, Code of Federal Regulations (CFR) Part 830, Nuclear Safety Management,
Subpart B, Safety Basis Requirements (Reference 6), and 10 CFR 835, Occupational
Radiation Protection (Reference 7), and other requirements applicable to that site.

2.2 Codes and Standards
While codes and standards have not been identified as design requirements, a number

of codes and standards have been used in the “as-built” system and are identified,
where applicable.
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3.0 OPERATIONAL INFORMATION

3.1  System Control Features

3.1.1 Instrumentation and Control

3.1.1.1 Audio/Video and Monitoring System

A video camera is mounted in the Equipment Bay on the interior wall of the unload side
of the trailer. This video camera allows the operator to view the inside of the chamber
during loading and unloading operations until the chamber closes. The operator views
this operation from the control panel monitor. This process is limited to a one-drum
process by design. The throughput is approximately 30 minutes per drum.

Approximately 16 to 20 drums a day can be processed through the 1Q3 at this rate.

Once the assay is completed, the Q3 automatically unloads the drum to the unload
conveyor. The drum is then removed from the unload conveyor using a forkilift.

3.1.1.2 Telephone Communication

The Mobile Characterization Unit (MCU) operations require one normal phone line and
one Internet line. The phone box is located on the exterior front end of the trailer.

3.1.1.3 Warning Lights

The operator monitors the control tower lights for the load/unload process and
acquisition. The lights are located in the control room.

. The AMBER light is illuminated when there is any motion in the system

. The WHITE light is illuminated during the acquisition of the data

. The RED light is illuminated when the transmission source shutter is open

. The BLUE light is illuminated when a liquid nitrogen fill cycle is in progress
3.1.2 Fire Protection
3.1.2.1 Fire Protection Equipment
DOE Order 420.1.B, Facility Safety (Reference 8), Section 4.2.2.3, requires a full
automatic suppression system in significant facilities; facilities subject to the loss of
safety class systems, significant life safety hazards, and unacceptable program
interruptions and in facilities where the fire loss could exceed acceptable limits. The

designation of significant facilities and the determination of acceptable loss limits is the
responsibility of the Host site.
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The IQ3 unit does not meet any of the DOE Order 420.1.B (Reference 8) criteria for
which an automatic suppression system is required. DOE Order 420.1.B (Reference 8),
Attachment 2, Section 4.2.2.3, requires a full automatic suppression system in
significant facilities and in facilities where a fire loss could exceed acceptable limits.

This analysis assumes that the Q3 unit is not considered a significant facility, is not a
safety class system, and the maximum loss is assumed to be less than the acceptable
limits for the host facility. However, the designation of significant facilities and the
determination of acceptable loss limits is the responsibility of the Host site.

The 1Q3 unit is provided with an independent HVAC system for climate control of the
control room. The design of this system meets the requirements of NFPA 90A,
Standard for the Installation of Air Conditioning and Ventilating Systems (Reference 9),
Section 4-4.2. There is no ductwork associated with this system; therefore, smoke
detectors are not required in the HVAC system. Smoke detectors are not required in
the HVAC ductwork when the HVAC unit supplies less than 2,000 cubic feet per minute.
This system has a capacity well under the supply of 2,000 cubic feet per minute.

A ventilation system is required per NFPA 801, Standard for Fire Protection for Facilities
Handling Radioactive Materials (Reference 10), Section 3-9.7.2, to confine radioactive
materials released from a fire and remove them from the exhaust ventilation air-stream
or release them under controlled conditions to a safe location. NFPA 801 (Reference
10), Section 3-13.1, requires facilities that handle radioactive materials that are
potentially dangerous to personnel to have an auxiliary power system for the facility’s
ventilation system in order to limit the spread of fire. The IQ3 unit HYAC system is not
used to separate a radioactive area from a non-radioactive area, and therefore, is not
required to meet these code requirements. The 1Q3 unit is not provided with a
confinement ventilation system that prevents a release of radiological material to the
environment in accordance with the NFPA 801(Reference 10), Section 3-9.7.2.
However, the HVAC system would not be considered deficient if the unit were sited to
address these concerns.

3.1.2.2 Alarm Systems

Smoke-alarms may be positioned in the Control Room and the Equipment Room as

required by the host site to alert workers. If installed, the smoke alarms can be wired
into the Host site building alarm systems as required by the Host site fire protections
program requirements. This is not normally necessary for safe operations of the 1Q3.
Smoke alarms may be both audible and visible to workers.

Fire protection system components will comply with site requirements and NFPA 101,
Life Safety Code (Reference 11), Section 40.3.4.1, based on the occupancy type and
the projected number of occupants (normally only two or three persons but no more
than five persons within the control room operating area at a time).
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FIRE EXTINGUISHERS

A hand-held ABC fire extinguisher is located in the 1Q3 trailer office/control room. Itis
| the primary fire protection device.

3.1.3 Emergency Shutdown Devices
There are five emergency stops located as follows:

« Two in the Equipment Bay area
. Two located on the conveyors
« One in the Control Room

For additional details on Emergency Shutdown devices for the 1Q3, see CCP-TP-047,
| CCP Mobile 1Q3 Gamma Scanner Operation (Reference 4).

3.1.4 Other Fire Codes and Regulations

The 1Q3 structure is classified as a Type Il (000) structure in accordance with

NFPA 220, Standard on Types of Building Construction (Reference 12). NFPA 801,
Section 3-5 (Reference 10), requires buildings used to handle and store radioactive
materials to have either a fire-resistive or noncombustible construction (Type | or Type Il
in accordance with NFPA 220 [Reference 12]). NFPA 801 (Reference 10), Section 3-8,
requires the interior finish of these buildings to be of limited combustible materials.

3.1.5 Radiation and Other Hazards
3.15.1 Transuranic Waste Drum Dose Rate Limits
| DOSE RATE LIMITS

Drum handling and radiological control requirements are determined by the external

| radiation dose rate, which should be less than 200 millirem (mrem) per hour. Drum
staging areas and the perimeter of the IQ3 trailer are normally posted and controlled as
a Radiation Area during operations. The drum can be accepted for examination when

‘ the above conditions are met.

Each person performing work at the Host site must sign a Radiological Work Permit
(RWP). Normal operations of this type only require the operators of the 1Q3 to sign a
monthly RWP, but the Host site may determine the frequency of sign-in based on the
RWP.
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DRUM CONTAMINATION LIMITS

The surface contamination levels on the drum will not exceed the limits for removable
contamination specified in 10 CFR 835 Appendix D as specified below:

Alpha Contamination on Drum Surface
Waste drums are not acceptable if removable alpha contamination on the drum surface
exceeds 20-disintegrations per minute (dpm)/100 cm?.

Beta Contamination on Drum Surface
Waste drums are not acceptable if removable Beta contamination on the drum surface
exceeds 200-dpm/100 cm®.

3.1.5.2 As Low As Reasonably Achievable (ALARA)

Radiological posting is used to alert personnel to the presence of radiation and
radioactive materials and to aid in minimizing exposures and preventing the spread of
contamination. Radiological postings are installed before work begins, and are updated
periodically when changes in radiological conditions occur or are expected.

The area of operation around the characterization equipment may be posted as a
Controlled Area that bounds a larger area of operations around the equipment. Each
access point to a Control Area (as defined in 10 CFR, 835.2 [Reference 7]) shall be
posted whenever radiological areas or radioactive material exist in the area. Individuals
who enter only the Controlled Areas or radioactive material areas are not expected to
receive a total effective dose equivalent of more than 0.1 rem (0.001 sievert) in one year
(10 CFR, 835.602 [a], [Reference 7]). However, actual posting and area designations
are established by the Host site’s RWP.

Radiological areas are posted with signs containing the standard radiation symbol with
black or magenta lettering on yellow background (10 CFR, 835.601[b] and

10 CFR, 835.601][c] [Reference 7]). The radiological postings are displayed to signify
the actual or potential radiological conditions of the area. Postings are maintained in a
legible condition and updated based on the most recent survey results. Signs and
labels shall contain the standard radiation warning trefoil colored magenta or black on
yellow background. Lettering shall be either magenta or black. Magenta is the
preferred color over black (10 CFR, 835.601 [a] [Reference 7]). Unless circumstances
do not permit, the standard radiation warning trefoil should be oriented with one blade
downward and centered on the vertical axis. Lettering should not be superimposed on
the standard radiation warning trefoil (American National Standards Institute [ANSI]
1989). The size of the lettering used on the sign should not detract from the clarity of
the standard radiation-warning trefoil.

Physical barriers are used to designate the posted boundaries, when required by the
RWP. All work conducted in these areas is controlled by the approved Host site RWPs.
All physical barriers shall be placed so that they are clearly visible from all directions
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and various elevations. Barriers should not be easily walked over, nor walked under,
except at identified access points. Rope, tape, chain, and similar barriers used to
designate the boundaries of posted areas should be yellow and magenta in color. No
control(s) shall be installed at any radiological area exit that would prevent rapid
evacuation of personnel under emergency conditions (10 CFR, 835.501 [e],
Occupational Radiation Protection [Reference 7]).

Radiological postings are verified daily before entering the 1Q3. If the posting is
missing, dislodged, or believed to be incorrect, the Lead Operator (LO) and the
Radiological Control Technician (RCT) shall be notified. Operators shall not enter until
the LO and RCT review the posting and approve entry.

External posting around the equipment is determined and controlled by the Host site
RWP and ALARA program requirements. Postings should be maintained in a legible
condition and updated based upon the results of the most recent surveys.

. Posting is located near the door in such a way that when the door is opened or
closed, the posting remains visible. Signs shall be conspicuously posted, clearly
worded, and where appropriate, may include radiological control instructions
(10 CFR, 835.601 [d]) (Reference 7).

** The Host site establishes Controlled areas normally around the 1Q3. The
posting serves to warn individuals that they are entering areas that, because
of the presence of radiological areas and/or Radioactive Materials Areas
(RMASs), are controlled for radiation protection purposes. The RMAs and
radiological areas are established within the controlled area to provide
warning of specific hazards that may require individual protection action for
safe entry and egress.

3.1.5.3 Nuclear Criticality Safety

Per DOE-STD-1027-92, Hazard Categorization and Accident Analysis Techniques for
Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports (Reference 13),
threshold values for fissile material specified in Table A-1 of Attachment 1 are minimum
theoretical masses necessary for a nuclear criticality to occur with moderation and
reflection in Hazard Category (HC)-II facilities.

Criticality evaluation of the individual equipment/processes/facilities and an Inventory
Control Program are used by the host site according to their AB process due to the
HC-I1I classification.

The minimum theoretical quantity of Pu-239 necessary for criticality assuming favorable
configuration, moderation, and reflection is 450 grams (Reference 13). Although a
package might contain material favorable for moderation or reflection, inadvertent
repackaging into a critical configuration is very improbable due to the low inventory of
fissile material and the waste form geometry.
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The 1Q3 processes one drum at a time; however, there may be additional drums on the
conveyors. WIPP WAC criteria and Acceptable Knowledge evaluations preclude any
TRU waste drum(s) being processed to the 1Q3 for analysis that would challenge
criticality safety. DOE facilities where this equipment may operate is normally operated
under a Safety Analysis or documented safety basis document, which establishes
bounded limits and inventory controls for TRU waste drums.

CAUTION

After the fill cycle is complete, the LN System must be vented as described in the
operating procedure (CCP-TP-047) to prevent over-pressurization of the system
when the Cryogenic LN vaporizes.

NOTE

Standard LN fittings are used for the Q-3 LN System and supply cylinders. They
are the same size and configuration as fittings used for higher pressure
applications (235 and 325 psi). Precautions identified below must be used to
assure the LN system will not be over-pressurized, resulting in physical hazards
and system damage.

3.1.6 Cryogenic and Compressed Gas Hazards

An automatic LN fill system used to cool 1Q-3 detectors is discussed in Section 1.1.3.3.
Before using or servicing the LN System or components, verify applicable precautions
are used, including:

1. Host Site programs are in place and any applicable procedures are used.

2. Host Site required PPE are used - Personnel responsible for filling the detectors
with LN must wear a face shield and eye protection and cryogenic gloves to
prevent LN contact with skin and eyes and to protect from extremely cold
temperatures.

3. LN filling must be performed with trailer doors open to prevent an asphyxiation
hazard as the LN vaporizes.

4. The LN supply shall be from a nominal 22 pounds per square inch (psig) DOT 4L
cryogenic liquid cylinder to avoid over pressurizing the detector fill system that is
verified to meet the following conditions before it is used with the 1Q-3 automatic
refill system:

. Relief valve is rated at 22 psi
. The pressure gauge does not exceed 30 psig
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5. REefill time is about 60 minutes.

6. Itis essential that LN be vented from the fill line between the cylinder valve and the
atmospheric vent valve at the completion of the fill. Otherwise the LN can
over-pressure the system as it heats up and vaporizes.

3.1.7 Industrial Hazards

Hazards identified include the following:

1. Crushing or pinching of extremities and limbs due to forklift or drum handler
operations

2. Hand/arm strains or pinches from manual drum handling activities
3. Direct radiation exposure from the TRU contents of the drums

4. Dropping drums, which have the potential to result in a bodily injury or release of
radioactive material

5. Exposure to sealed sources

6. Electrical shock

7. Eye strain

8. Chemical exposure — including freezing/burns (see Section 3.1.6)
9. Heat Stress

10. Moving Parts
11. Potential for asphyxiation if the area where LN is used is enclosed
12. Potential for line rupture if LN is not properly vented.

3.1.8 Operating Environment and Natural Phenomena

The characterization units and associated equipment were not designed or built to DOE
Natural Phenomena Hazard standards. The associated equipment is not seismically
qualified. The IQ3 structure does not perform an emergency function and is not Safety
Significant or Safety Class.
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3.18.1 Natural Phenomena Hazard Fire Impacts

The performance category for the 1Q3 Facility is Performance Category 1 based on
DOE-STD-1021-93, Natural Phenomena Hazards Performance Categorization
Guidelines for Structures, Systems, and Components (Reference 14).

3.1.9 Human Interface

3.19.1 Manual Operator Interface

The Manual Operator Interface hardware (see Figure 1, Manual Operator Interface
Hardware, below) is located in the Control Junction Box JB10, which is mounted on the

‘ 1Q3 system.

Figure 1. Manual Operator Interface Hardware

SOURCE CPU/MANUAL EXTERNAL CONVEYDR
OVERRIDE/RESET EXPOSE CPU LDAD
STORE MANUAL UNLOAD
CONVEYDR CONTROL FORK CONTROL DOOR CONTROL TURNTABLE
FWD uP CLOSE cw
REV DOWN OPEN HOME

The Central Processing Unit (CPU)/Manual Mode Switch must be positioned in Manual
Mode to use the Operator Interface switches. In Manual Mode, commands from the
System Computer to the PLC will be ignored by the PLC. In the CPU Mode, the System
Computer commands system motion and the Operator Interface only disposes of the
Override/Reset switch, which is operational in CPU mode as well as in the Manual
Mode.

The Emergency Stop (Push/Pull) on JB 10 aborts every launched action (CPU and
Manual Mode). To reset the system in case of an Emergency Stop, pull the Emergency
Stop and toggle the Override/Reset Switch S48 or S12.
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3.1.10 Maintenance/Other Requirements

Detailed descriptions of the system hardware as well as instrument testing, inspection
and suggested preventive maintenance requirements are discussed in the 1Q3
| Hardware Reference Manual (Reference 3).
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Appendix 1 — Placement and Leveling

PLACEMENT

Due to location of the rear tandem near the back of the trailer, the turning radius for
maneuvering the trailer into position will be approximately 40-feet (12.2m) (Reference
14).

The trailer must be parked so that the curbside has adequate clearance for the
conveyor and stairs. The trailer should be parked in an area where the following is
taken into consideration:

a) The front of the trailer is at a level equal to or higher than the rear of the
trailer. If the front pitch is too low, the stairs will not function.

b) Park the trailer so the trailer roadside has adequate clearance for the
required amount of conveyors. Table B in Attachment 1 lists the minimum
required area but also ensures that there is adequate space for
maneuvering the forklift during loading and unloading of the drums from
the curbside, and loading and unloading of the drums in the rear of the
trailer.

The surface area for placement of the 1Q3 scanner should be as level as possible. This
structure should be placed on a hardened surface capable of maintaining the load
distribution (e.g. concrete, asphalt, or tested compacted soil). Drainage around the
structure must be capable to move surface water away from the structure. If the trailer
is not level, the platform and stairs will not be level with the surface (Reference 3).

LEVELING
See Canberra Drawing Number 95015, Sheet 1, Revision H, for a schematic.

Once the trailer is properly located, chock the wheels and unhook the trailer. When
lowering the landing gear, install a minimum of 12 inch square, 1/2 inch thick steel plate
or 4 inch thick hardwood under the footpads.

Level the trailer. The level should be measured on the door rails. For the aft, the level
should be spot on. Side-to-side level should have the roadside slightly higher than the
curbside (1/2 inch to 1 inch). To level fore and aft, use the landing gear as required.

To level side-to-side, have either a tractor or proper jacking available. Use
appropriate-sized shims (steel or hardwood) under the front pads as required.

The Load Stabilizing Jacks are placed under the front and back ends of the trailer using
the two-loly column jacks provided (McMaster-CARR # 8812T14 or equal). Place each
jack in the front and rear of the trailer under the tubular steel frame.
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| Appendix 1 — Placement and Leveling (Continued)

Do not attempt to lift trailer with these jacks. Apply enough torque to stabilize the front
end when loading and unloading drums.

| The Support Pad must be as level as possible. There must be no more than a
1/8-to-1/4-inch deviation in the 10-foot width direction and no more than a 1/2 inch to
1-inch deviation in the 40-foot long direction.
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Attachment 1 — Equipment Setup Requirements

Central Characterization Project MCU Installation Specifications

Equipment: Qualitative and Quantitative Drum Counter with Isotopics (IQ3) Scanner

(NDA-1Q3-01)

Summary: Table A contains information regarding general site installation and
preparation information for the 1Q3 MCU.

Table A. Installation Specifications

Weight

Approx. total weight — 60,000 lbs

Primary Electrical
Requirements
(including
overcurrent
protection and
grounding)

The 1Q3 system requires 208 VAC, 3 phase with
neutral and ground. The unit has an Uninterruptible
Power Supply 500 VA to 3.1-kilovolt amperes
(FERRUPS). If auxiliary power is required from diesel
generators, the generators and diesel fuel tanks are
installed and separated from important structures in
accordance with the requirements of NFPA 30
(Reference 5), which requires a minimum separation
distance of 25 feet.

See also Section 1.1.3.4

Fire Suppression

The 1Q3 unit does not meet any of the DOE Order
420.1 (Reference 8) criteria for which an automatic
suppression system is required. DOE Order 420.1
(Reference 8), Attachment 2, Section 4.2.2.3, requires
a full automatic suppression system in significant
facilities and in facilities where a fire loss could exceed
acceptable limits

Smoke-alarms positioned in the Control Room and the
Equipment Room are the primary fire protection
systems to alert workers. The smoke alarm can be
wired into the Host site building alarm systems, if
required by the Host site programmatic requirements,
but is not normally necessary for safe operations of the

1Q3.

A hand-held ABC fire extinguisher is located in the 1Q3
trailer office/control room.
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Attachment 1 — Equipment Setup Requirements (Continued)

Communication

IQ3 MCU operations require one normal phone line
and one Internet line. The phone box is located on the
exterior front end of the trailer. See also section 1.1.3.

Footprint

See Table B below

Anchoring Points

See Appendix 1

The following table lists the minimum required area for the 1Q3 trailer but also insures
that there is adequate area to maneuver forklifts for the loading and unloading of the

drums.

Table B. Recommended Minimum Required Area

Conveyors Road Side Trailer Curb Side | Total
Used (Load Side) (Length by Width) (Unload (Length by Width)
Side)
20 feet both 20 feet(6.1 m) 54 feet long by 20 feet 54 feet long by 48 feet, 6
sides (6.1 m) 8 feet, 6 inches (6.1 m) inches wide
wide (16.5 m by (16.5 m by 14.6 m)’
2.44 m)
10 feet both 10 feet (3.05 m) 54 feet long by 10 feet 28 feet, 6 inches by 54 feet
sides (3.05 m) 8 feet, 6 inches (3.05m) (8.53 m by 16.5 m)
wide (16.5 m by
2.44 m)
Forkilift 20 feet (from the | 54 feet long by Same as | 88 feet by 54 feet (26.8 by
end of each 8 feet wide (16.5m | road side | 16.5m)
20 foot conveyor) | by 2.44 m)
(6.1 m)
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Attachment 2 — Drawings
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Attachment 2 — Drawings (Continued)

|7 ] ) l u{‘-ll" s:\ﬂ ; ALocal mlng:\‘l'umm“ﬁo“:ﬂm. M;El. 0[54'22}2W2 10:35:51 AM, RMOWRY
HTFEFFEFFF
| = L
= §
B 3
i
8 T, l——
” ¢ iy |
| / BB o It ||
-------- : i [
§§§§ ]|
= /@ 5 i ija’
% = @\ &| :Ig
AR T oy W= | By |
AR A o A S i i il
ST SERPE:
[ ;&7 l | 8 [
v gesfs I.i}
1 @/ I < ‘gggi.‘- o
| - Ballez ﬂg
|:¥ZI i HE
" | 1 = ol
i <WEEE (O i Mo
f ¢ §§§§ %i_
T - e o
eﬁﬁ%g :;
- = ; i [ .



Controlled

CoPY cCP-CM-007, Rev. 2 Effective Date: 01/29/2010

CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)
Scanner Equipment # NDA-1Q3-01 Equipment Description Page 34 of 51

Attachment 2 — Drawings (Continued)

1 |
& g |
i ) 3
— ;F‘T“l = §
1 < !
L1 i fji'i
i o PO 0 ] i
H = b -—E:'!':I /g { I:"_ l ﬁgﬁ 1
] I::I\m\I 1“ T = D ! E
i i : gi'lléiiiﬂ |
1 | & IR : : CH
L2 " =t Ty
— . | g
gal g L
| iﬁﬂgg gé'%& I
§s§§_ b
IR i @Rt B
] [1E]
@) : ! @ Y
i 1 | %;_
I L i
H S & $§ 3 ii
| [ = 2 E _-g—l af 1
5 . E§§?ﬁ? EFl
| - T ai
S E
35?; %_.—
| H I]———l{ ] BN
= : igggi L
1 o T ‘




Controlled
Copy

CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)
Scanner Equipment # NDA-1Q3-01 Equipment Description Page 35 of 51

Attachment 2 — Drawings (Continued)

c and y\Local 1503- DWG, Model, DS/22/2002 10:36:30 AM, RMOWRY

MTL: DORSEY DFVPT-E TRAILER OR EQUIVALENT

) B
s ®
| uld
= IS e Y
| E=——=% = A ——
o || e RN 1 1 | a o
il . I [ R — |
(= ; [ 5 e
l == = ! /\ - | == |
e e L EET | s
] T | Ao fok—Fr = o
HY = lwicE ] S gt
: N 1 N e EE
L | - Zii/ _ | Flfeee— ;58 :g'
=== B ] ' I I b
5 o g | 2 | IS oo
B v o | i ] EEBE i
st 3 L il i o PR
@ s ] —--—9 |2 B
IS - - ' Z:::RC R
o= pore e T - i R, la
\7 L o | E§§§§ %I“
1 ey < o Jiia i
i 5 "R ca!
| - 1 ig
i . 3623 éi”
;§Es§5 ig
#
ng K
M ;EEEEE %?

» ) ) 4




Controlled
COPY. CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 36 of 51

Attachment 2 — Drawings (Continued)

]
] ; "
EiH : :
_ 4t ('/E |
| \\ S ] = §§ E
8 S T i Fal |
% ﬁ e e l l @
I —— g‘; I
?E i HiH
o= = | == 1 Il
_ - Ei ! és!}%
- s
- g E §. :’l g
B 2 s 0'@'!:'*'
- e g Eiﬁiﬁ?’!!
o —\'-- g ag ﬁ:m!:i.ll Ll |
‘ l . - E
T § ¢ 3 '
| ég it ;'
o i
O — € B o
| — ,Eg 3-
B [lg
;Eﬁ%ﬁ i|2
— Eg [E
— 1 — Eéi |
i il T | S .l Ll
_§§ [ :3
;g I = = /4 535 [ ],
’ “g\‘%/“‘*’ 1 Mo
L l/.——-s—-"'“— : 1
g . :
§ T i
: i
| ——— ]




Controlled
COPY. CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 37 of 51

Attachment 2 — Drawings (Continued)

I ] I = t = : = . §w
§=]
B §§=-
: : s
| | ¢
SQ 1 o
[~
= =3 | ag
| ‘ = |
& _"I=-.:
J - T e afg %i}!::i;}ii
o —--— 7
g?ﬁi ] : - P
i é il
] M i
| ~_ ——=a §§ tH |
¢ i 55|
o TR T g [l
1 i — e et 4
E aégg — T EE% E_é__
R ] e e e il
2, " £ [0
“ 7 | Bk, [
é“‘"*\,_ 8 i i3]
| i
il |
ﬁt‘




Controlled
CoPY cCP-CM-007, Rev. 2 Effective Date: 01/29/2010

CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)
Scanner Equipment # NDA-1Q3-01 Equipment Description Page 38 of 51

Attachment 2 — Drawings (Continued)

[=i{la] and y\Local i 1504-,DWG, Model, 05/22/2002 10:37:28 AM, RMOWRY

T ] 1 = I =3 T ) L

PP

R

I ]
7 e

n A
K
A\

LY

SECTION J — J
A

i H | ¢
~] & gg i
E E é
L=l I‘\\ | A
g ] 1 1
; a
(===t
A ~_| ) g i“ E
] |11, | bt
|4 5 I
I L o [ — |
] 3 ui
] i
¥ it [
CH
e
g .
I 3% il 1‘?
el
I sk 3 i EE§ %_g
g W\T .-
— s L
j % i&'ﬁﬁ g
1 2 Boy 1]
%3 SR e
I: ‘=§ i %—I-
IE = L. W
L B
! FF
\_ L m I (1 I [=] T i T S
) ) b J |




Controlled

CoPY cCP-CM-007, Rev. 2 Effective Date: 01/29/2010

CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)
Scanner Equipment # NDA-1Q3-01 Equipment Description Page 39 of 51

Attachment 2 — Drawings (Continued)

10:37:55 AM,

T =

MOBLLE SYSTEMS TRALER §2

ACKE 06247

g

;
|

Tox
- [ras]
D

=
|

1

2

=132 1318 REF |—

i A :1-%;:5




Controlled
COPY. CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 40 of 51

Attachment 2 — Drawings (Continued)

| [sHls] and 3! Local 1506-.DWG, Model, 05/22/2002 10:38:13 AM, RMOWRY

= T = T [} I = 1 3 I

RV,
G

95015

[]
DRAMNG WUMBER | SHEET
6
]

SCALE | LAST SMT,
I

1/30

1
7

E jilt

B
W oy :lEl:.l’

HIGH DELTA
21.7° HIGH LETTERING

SEE DETAL A

CAEIEIE
- |mnw| F - (o
i

PM5-300 BLUE
- |aus RF

27

A

- Junsf 0

Te[m == o == ==

|
1

PMS—428 GRAY
3" SOUMRE BOX
—
|
i
|
i
PUS-200 RED
2" HIGH, 41" LONG,

10" HGH LETTERS, 2.57 SEPARATION
STARTS 27 FROM LETTER EDGE
e
RELL DOOR..

o o m [on | w o
ru| | - os{ws|
1

W F

FELOCATED DROP
e
LA
AN - |

W o | o | e
T =




Page 41 of 51

¥ I = = v T T T T I T
51056 - o/ o - | o] - | [l -] Twa] -1 o _
MIENH SHua | 'S U9 | oS |%.m..ﬂm I I_a;l__...!.n!lI.ulus.ll*l._lllua.
W13 8001 WANLI30HosY e
o i ests A | — g WARENOIRTY | o e s v | v LB | i i | v Bl
Loz90d X SSV10 ALND3S i o s 5

Effective Date: 01/29/2010

000AATS 030MVS NDIHL 2/1  9A
THIE00TL HI3ALE WY3S HOJ JIULS WONIWNTY SODHL BT BA

SIHOSTINN SVIDOLINALS ALNG
AAYIH 8/1 JUVIBO8AdY HIA G3LLLS SHINMDD ¥ SWW3S TMACEM 1 JAISTOV
Q303WRII3 HLIA T38035 Wvd Dddd VIININEES ‘ONUS DL O38035 QDDA
JBFE SA3NIS ONIddvL S35 018 HUIA D3MO3S SLTNOVEE 3NNV HLIA S180dnS
TR 21151907 0L SONLS MILSYS NWADMS S¥ ATWIILNIA QIA¥] ¥%2 “TWA BOROINL  #A
SIEOSSIIW SVEOLNULS ALND AAVEH LB/1 JUvTdcObady HAIA @ILILY
SHIMHID 1 SWYIS  JeWADMYH ¥ IAISIHOV Q30IMW003Y HLIA 03035 Bivd DMid
VILNING3S TNLS 0L E337035 ODOALTY LB/ SATHDS NIl 4135 018 HUIA
SLa04anS JLUSIOOT DL WALSYS NADHS S¥ L¥J D34V 2 “TWA BOIRILN  EA

‘SIM0SEIIV IYIOLINALS Aund
AAYEH LB/T JUWIBONSN HILA TILLTH SEBRO00 ¥ SWVIS  TLIAM 3ATED ROUN
HAIA W3SV WOLIYWISHD WOJ Q005 330HL .2 (S30TS WIDE 0DOVE 000AAY
o " B/ "(S3015 HADE WG OHAd VILNINOIS 'SONUS TIAUS L * L VWA MORIUN 2n

"EIE0STINNV SYMOLIMLT ALND AAVEH
B/ ALVTHd0NddY WLTA DILL1A SHINMDD ¥ SWWIS “EWASHWH 1 JAIS3HOY
QNI HUIA Nvd Ddid 2NI3E  “Wvd Juid VIININES WULA 000AA W8/ 1A

WOLLNNS WODN3IMOLS S¥ 2007 8000 0D T33U5 T3Ive 04 L X 86 00
TA 5% 35 36 0L WD 1D

[iEBER]

L ;\_,G__\/_ \

j g\\ , "y

T ) ) R T T =11 T 1 T T 1
555501\ I/\ \
SHINID 9L NO ¥ w13 338

MAOHS SY NOHdY 201 SoUS 2i X T
SONIS N

/Zl—ié

CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description
Attachment 2 — Drawings (Continued)

CCP-CM-007, Rev. 2

Controlled
Copy




Controlled
COPY. CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 42 of 51

Attachment 2 — Drawings (Continued)

CADs and

WILL BE SUPPLIED BY LIGHTS CIRCUIT BREAKER.
FIRE ALARMS WILL BE COMMONED TOGETHER

0 IF EITHER ALARM 1S EMABLED THE OTHER

WILL ALSD SOUND

L AC POWER FOR FIRE ALARMS AND EXIT LIGHTS

-

NOTES

s £ gl
” S ¢ ity
5§84 E it
SEEEEQEE m-!ll!u‘.l] ‘(_
{ =Eg§a‘3§ PE]
B3 E 8§ ¢ %8 ok
: i
"“ i ilal
® @ ® = Ei CH
ghe L
LR
H g g ;§§§§ oo
B & Eigég § Ié
LY - el
§8 g2 Jp f¥ B 5 3 o EP ;
%gégéié"@:é ‘285 tE
CHEELE 5 WG
i £ i Beo: |
AR RS HE FR
B
SO dp PP Oe@ @ :
I on
P
4
[H
|
o




Page 43 of 51

Effective Date: 01/29/2010

CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description

CCP-CM-007, Rev. 2

Attachment 2 — Drawings (Continued)

Controlled
Copy

' _ ,
. : : : il i 6 s
i 8 5
m—mnvu .nwmm._wmt! _._.aua..__“_“uﬂ lmﬂﬂ M“w"!_s l“l__!_*i l_.nlm.nhml.!__..lu_.l_! I_I_l_i!_l_l_l | = o
[EE] Iﬂ.rw..num... ; *
e ..,.ﬁ_m L e 0 o R
S L¥e90 - ove | o) QL
L2 o SSVID ALWNIES T W n_.aﬁﬁ_"aﬂ s A3 CEvOe

ETeTa[eTa s o o o ool= [a e]a[u[a s [3] womws | soimss
ORI Oo00E0 DT R

s
£

8l
el

7o AL = TH1 SR
bl

G - ¢ noon how 514

St - If 3000 a3
[—wezo | 09T - IF 300N Ldw 01 =
VT-g Wt DYE0E - HOIOM 3 BOIINGD 0D M SO
Lis] T DWABOZ - HOUOM 0 BOU3ANGD
iy i DWE0Z_— BOL0M § HOLINOD !EEE.«....D
i He{ NARDZ - HOLOM QUMD

g
i
;
E
#{51203(5[5| |8 lelelelelalelclelele eleld

I 53
e ISE ST el
i3 WETOMINDD HOLOR 20 e
L1 201 "INdN 1S I B4 L
NAGZL = U4 M3MOd A DOOMCT WA TR £ ITIT)
3 TGLI - TIIOUT THY SINTA T e BTG
FOCET - Sivod o B R e [71
T WADTL - SINGING T | DIB:
(5] JOMT 'INING IS4 | 680 o B LT -@v
¥ T "ANdING TL w83 Tra
V& INNDZL ANAANG L | 089 ]
¥e NNOTI UNdM 254 | 983 a1 PG TS —— e
3 OTL DONTIOS HOAINDD | GBI / %
MAZL OOATIOS 3HN0S | 48D | IR WO D Tt ¥ S mu e
' AT LNl TL 83 mmd:a.:.n! i |
3 WGOE "IN 3 @ A SHheE Al ey
— W ARG EENIDE DU | ML AN WAL
YOT WAl AT - MINWINE LNOHT) HOYm 83 ..Ii-l!_ﬂ.ﬂuuﬂ
THLLYE arY E0ded T - e ._s.E
THEvL 350U ONY MDA3ER LNJWD DAIVID YT 0 LIS W0MDH WD TS FoEL
- I-!“MH..E o 3
e
%ﬂgg’% - WL W A .‘-all-n!l .
O TR TS R HELoN] B TETC) DURA WRIE IO Ta
e oo o Hirvas - ; R C L L
TAUNET WO D A4 TIADMAN T 1A el 'l.ll
DLV B0 ELVNCD W 000 S TGN Tl .I_T L™ _“- ".n“ —
AN DATSGN N LTA T v OW T
WEe 190N SHYE o/u\m W 10 A Iﬂ&ﬂl
T @
TR = - o TaA T BN Y
o 240N 01 100 0w WA Thivina -89
=3
i »AS 1) 2500 sTwece T o :hn.l!l!ﬂ.?h““ﬂ“bﬂl P
WOUEAD (Y MM ATAGEM Tl ..P Eis!ﬁﬁqiiﬂi @
] oroe iy Bemoe T S0 T O
e w
PPy ke R Doas iz
aiAs WCLLTINED DO (G- TN
T — Rarand DO LI
AT WOLLPTS-E —i LS LN TH-HEN SV WD e
o o 2 WEE (G- ST 1
o o roas 2 T TV B DU 34 T VIS STNIAVI 01 X\ SOV AT 24




Controlled

CoPY CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 44 of 51

Attachment 2 — Drawings (Continued)

PS1

120VAC FUSE 0.8 AT, VDS 1A FUSE 1.84F
" wgnm-




Controlled

CoPY CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 45 of 51

Attachment 2 — Drawings (Continued)

i

f ]
K 8 ,
! 1
L i e
F lg'“_jd 5% _A_ 5%‘;1 EE
|- i i
gy, o]l L L
1| R
i -’;f-]:
= w-.1_~-
a E
T
i il
" ..ﬁgru
b
Ll
i
o
i
i
i
|
i
i

L



Controlled
Copy

CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
‘ CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 46 of 51

Attachment 2 — Drawings (Continued)

e

WS Al
bl
IR tl:fh;igzsu
ool o) o ool ol EJ:;' i‘u
. 3 SEBEBREEHEEE
' 'f'a*:”.':i'zr:i:
L nl
TR
LJ | i L
i _olunuuu!I ® ° ﬂ i
IF“!I! =58 1&_? ??I?l 8/ I_
EHERERRERHHRE R ol
| :
1 i
_ :
. g :_h
i Bt
| 2 : 1]
2 g ¥
; ¥ i
§§.§ Eg EF
- - ® ‘.—J




Controlled

Copy CCP-CM-007, Rev. 2 Effective Date: 01/29/2010

CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)
Scanner Equipment # NDA-1Q3-01 Equipment Description Page 47 of 51

Attachment 2 — Drawings (Continued)

7
{)5
I }, 3 é g
= o s E
2 )
=L "E
i < EEE
5 58E
— Egg
' S o
5 1l
o S
» L]
i ;i
Tl
| 3 i )
’_ ]
: g [
1
A ECE
‘E i.—
Ly 1
0 o .y o Il 1EY |la k o (iR
i Eg E: g} Eg E* f® v i s
B I o % gogg”oE of 58 .0 hm
a1l Y 2 18 QY ¥ ¥ ; o |
B ES E} D '@ E €> ® i
3 0 L g 30 0 30 : e 3¢ i
§ B i i Fi 1 E B B B E| i i ¥ !_
| L) i = 2 g g ] ] H g ) g ] g i:_
3 3 -1 3 iﬁ o 3 2| 3 2 a 2 3 3 ;_
1 !"_“
| . ® L
[ | T:] ¥
2 i %J-
| ' in
¥
é 1
i i
#




Controlled
Copy

CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 48 of 51

Attachment 2 — Drawings (Continued)

Wzin
D247

[ !: i

0 ABCTION WX

L wirge 10 ECT | FOR WETES FENTIOST T3 M BIT.

B FUSEE 8 T 1T -

OPTIONAL LN2 AUTOFILL SYSTEM

|

i o4 @ 4 4 # +#
i EE EE Eg B o W

P ® .




Controlled
COPY. CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 49 of 51

Attachment 2 — Drawings (Continued)

20,04 [509mm]

e ea\f?°°°°@°

§ iy |

I s | A [—
T s Ll e e e e
SEe ToRD A5 LoD

S I 3
2
()
R
3 00
— W me

::i i ¢ i |
T]:Go o P 1|k
gg : If__\"_r_ W Bl J—!:‘I
: q’(ff’//ebegqyee

REV. A

TAL RILEASE
]_|—|-_-T[=TD__}E

£y

o Toes | &= | ot | wn [onm | e [ |

FH

e

B B S

1636 [416mm]

o] = o | o | o Jowe | o om0




Controlled
COPY. CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 50 of 51

Attachment 2 — Drawings (Continued)

D and Setti yiLocal Softings\ DWG, Model, DS/22/2002 10:49:42 AM, RMOWRY
= T ) J_I 1 o ]I [=} L - T
AT | N
L || [BEEEE 5 of 3
=] §§ % g; - E ;% . :
i3 Ll LR s §It G oy g
oL E R E A R .
VBB L | B zsd® BBt s w2 :
EINLNEL L T R
11 (58 | gBERlsee glulsl el sag fEe i T o2 U2 g 2
Bl S RAE R 8%2 o0 § BaF 8, pe Be A s
dfsfissosionnain bl o3¢ 28 8 7 g5
5 4 B2 28 & gy Jz I3
| EE@EEEEEIEEE%EE@EEEE E —‘E o V- -rig 6 o~
BB EE S EEEEERE _
. H
:
— BN
L + | H
! :
L] ;L—- c:)l
Il I
i | 89
H dll
| : é
E o
i. 3 Z g.
| . gz ls
Ja'-' ~
! N P oy
! 5
- _‘L_é
q é ¢ ®(ElE |
+11 1 ; & '
A I =
3 ! g
| @
&
To8,
588,
g
- ———= i = . = ; =
»® ®




Controlled
Copy

CCP-CM-007, Rev. 2 Effective Date: 01/29/2010
CCP Qualitative and Quantitative Drum Counter with Isotopics (1Q3)

Scanner Equipment # NDA-1Q3-01 Equipment Description Page 51 of 51

Attachment 2 — Drawings (Continued)

CAD and yiLocal Settings! [DWG, Model, 0S/22/2002 10:49:23 AM, RMOWRY

= T = 1 = L = .

E3
3
S|
2l | 25
B i
%gi% :
=1 £l =
RRERHE
B
Bk e
3
I E
g 4
g:i
g
o ¢ EE
E%%
J gi‘_s;’_z




