
From: Herrera, Tomas
To: "Chris Vanderpool"
Subject: RE: Registration Certificate NR-1138-D-102-S
Date: Wednesday, August 20, 2014 7:45:00 AM
Attachments: NR-1138-D-102-S Corrected Copy - August 15, 2014.pdf

Good Morning Chris,
 
Attached is a corrected copy of NR-1138-D-102-S, you can replace page 14 of your
certificate with the corrected page from this version.  A hard copy of the corrected copy
was also mailed.
 
Thank you,
Tomas
 
From: Chris Vanderpool [mailto:chris.hdirad@gmail.com] 
Sent: Monday, July 21, 2014 9:11 AM
To: Herrera, Tomas
Subject: Registration Certificate NR-1138-D-102-S
 
Hello Tomas, 
 
Today, I received the new registration certificate for the GC60 Series and completed an
initial read through. Everything reads as it should with exception of one typo. On page 14 of
26, on the third bullet there is a description of the Hinged Door. It currently reads: "A hinged
door constructed of shield". The word shield should be replaced with steel. 
 
Thank you, 
 
Chris
 
Chris Vanderpool, RRPT
Radiation Safety Officer
Hopewell Designs, Inc.
cvanderpool@hopewelldesigns.com
(770) 667-5770 Main office
 

mailto:/O=USNRC/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=736FA017-541FD217-904BE9AD-1576338B
mailto:chris.hdirad@gmail.com
mailto:cvanderpool@hopewelldesigns.com



 
          


 


 


 
 


  
   


 
 


 


 


 


 


 


 


 


 


 


 
  


    


       


     


      


      


      


     


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 1 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 


MODEL: GC60 Series: 
   GC60-10 (includes original GC-60) 


GC60-100 
GC60-1000 



MANUFACTURER/DISTRIBUTOR: 	 Hopewell Designs, Inc. 

     5940 Gateway Drive 



Alpharetta, GA 30004 



SEALED SOURCE MODEL DESIGNATION: 



Isotope Manufacturer Source Model SS&D Registry 
QSA Global, Inc. CDC.800 MA-1059-S-200-S 
QSA Global, Inc. CDC.700 MA-1059-S-204-S 
QSA Global, Inc. CDC.93 MA-1059-S-354-S 


Cs-137 QSA Global, Inc. CDC.711M MA-1059-S-232-S 


REVISS Services, Ltd. 


R6000, R6010, 
R6020, R6030, 
R6040, R6050, 
R6060 


IL-1082-S-102-S 


QSA Global, Inc. CKC.P1, CKC.P6 MA-1059-S-250-S 
Co-60 QSA Global, Inc. CKC.P4 MA-1059-S-367-S 


International Isotopes, Inc. INIS-SF-x.x-YY-K NR-1235-S-101-S 


ISOTOPE: MAXIMUM ACTIVITY: 


Cesium-137 2700 Curies, total among all sources 


Cobalt-60 12 Curies, total among all sources, for the GC60-10 


Cobalt-60 120 Curies, total among all sources, for the GC60-100 


Cobalt-60 1200 Curies, total among all sources, for the GC60-1000 


Note: 	The device can hold a maximum of 7 individual sealed sources. 

The maximum activity listed is a total for all source not a 

maximum per source. Refer to Table I (next page) for maximum 

activities for each source model. 



LEAK TEST FREQUENCY: 6 Months 



PRINCIPAL USE: 	 (K) Gamma Irradiator, Category II 



CUSTOM DEVICE: 	 YES X NO
 







 
          


 


 


 


 
 
 
 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 2 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



Table I: 

Individual Source Maximum Activities 



Isotope Manufacturer Source Model 
Nominal 
Activity 


Max. 
Activity 


Per 
Source 


Cs-137 


QSA Global, Inc. CDC.800 470 mCi 470 mCi 


QSA Global, Inc. CDC.700 1 Ci 1.2 Ci 


QSA Global, Inc. CDC.93 3 Ci 3.75 Ci 


QSA Global, Inc. CDC.711M 10 Ci 12 Ci 


REVISS Services, 
Ltd. 


R6000 30 Ci 36 Ci 


REVISS Services, 
Ltd. 


R6010 50 Ci 70 Ci 


REVISS Services, 
Ltd. 


R6020 100 Ci 120 Ci 


REVISS Services, 
Ltd. 


R6030 200 Ci 240 Ci 


REVISS Services, 
Ltd. 


R6040 450 Ci 540 ci 


REVISS Services, 
Ltd. 


R6050 1200 Ci 1440 Ci 


REVISS Services, 
Ltd. 


R6060 2200 Ci 2640 Ci 


Co-60 


QSA Global, Inc. CKC.P1 or CKC.P6 150 Ci 165 Ci 


QSA Global, Inc. CKC.P4 2.5 Ci 3 Ci 


International 
Isotopes, Inc. 


INIS-SF-x.x-YY-K 1000 Ci 1200 Ci 







 
          


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 3 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION: 



The Model GC60 Series Gamma Beam Irradiator is a system designed 

to calibrate radiation survey instruments, irradiate dosimeters, 

or irradiate samples for research. The irradiator is typically 

located in a shielded room, inaccessible to personnel when the 

irradiator is in use. The irradiator control panel is located 

outside the shield. Access to the shielded irradiator room is 

monitored via a system of safety circuits and interlocks; 

triggering any circuit will result in the source returning to 

(or remaining in) the shielded position. 



The Model GC60 Series irradiator consists of a cylindrical 

carousel source housing that contains up to 7 individual sealed 

sources (refer to Table I) along with a dummy source (a total of 

8 positions), tungsten and lead shielding, a beam port, a 

transfer tube to move the source between the shielded and 

exposed positions, and a compressed air system to move the 

selected source. Refer to Attachment 1 for a cross section view 

of an assembled device. Refer to Attachment 2 for a view of the 

source carousel. 



Overall dimensions of the Model GC60-10, including mounting 

frame and indicator lights, are a maximum of 23” diameter 

(58.4 cm) and 68” height (148.4 cm). The device weighs at least 

4500 lb (2036 kg). The overall dimensions and weight of the 

device will be smaller if fewer sources are used. The GC60-100 

and GC60-1000 will be larger in diameter and height than the 

GC60-10, based on the number of sources installed and customer 

options. The GC60-100 weighs at least 5500 lb (2489 kg), while 

the GC60-1000 weighs at least 8000 lb (3620 kg).
 







 
          


 


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 4 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



Source Carousel/Shield Assembly 



The individual sources are loaded into aluminum source holders 

called “rabbits.” Rabbits and carousels vary in size in 

diameter and height. See Table II below for the range of 

dimensions: 



Table II: Rabbits and Carousel Dimensions 



Storage and 
Transport 
Components 


Range in Diameter 
Minimum & Maximum 


Range in Height 
Minimum & Maximum 


Rabbit 0.9 inches – 2 inches 2.5 inches – 4.2 inches 


Carousel 6 inches – 8 inches 3 inches – 6 inches 


The diameters of the carousel and source transport tube are 

reduced to match the smaller rabbit size. When the carousel is 

loaded with a combination of small activity and large activity 

sources, all sources are loaded into the larger-sized rabbits. 

The exterior of the rabbit has fins to facilitate transport in 

the transfer tube via air pressure. The rabbit is designed to 

pass through the source transfer tube with enough tolereance 

between the rabbit and transfer tube to allow the rabbit to pass 

and not become lodged. The rabbit and transfer tube are 

designed to have 0.030 inches to 0.060 inches of clearance 

around the rabbit. The inner cavity that houses the source is 

sized specifically for each source model. Refer to Attachment 3 

for the 2 general rabbit designs. One dummy rabbit is supplied 

for testing and practice exposures. It is located in the storage 

position of the carousel. 



The shield consists of 2 sections: the top shield that contains 

the beam port, and the storage shield that houses the source 

carousel. Both shields are right circular cylinders in shape 

and are constructed of stainless steel, lead, and tungsten. The 

outer casing of both sections is 1/4" steel, with all joints 

having continuous welds so that the shielding material is 

totally enclosed.
 







 
          


 


 


 


 


 
 


 
 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 5 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



The dimensions of the top shield can vary in accordance with the 

following table, based on the model of the GC60 series. The 

height can vary depending on the desired beam height. Inside 

the shield is a stainless steel transfer tube with an inner 

diameter of 2 inch (5.1 cm). The transfer tube is surrounded by 

the minimum thicknesses of lead shielding as indicated in the 

table to shield the source when it is exposed. A collimated 

beam port extends from the transfer tube to the exterior of the 

shield but may vary in shape and size. See the Tables III and 

IV below: 



Table III: Beam Port Dimensions 



Beam Port 
Type 


Range in 
Inner 


Diameter 
Min. & Max. 


Range in 
Depth 


Min. & Max. 


Range in 
Width 


Min. & Max. 


Range in 
Height 


Min. & Max. 


Conical 3” to 5” 5” to 8” n/a n/a 


Rectangular n/a 5” to 7” 4” to 8” 4” to 8” 


Rectangular 
180° 


n/a 5” to 7” 14” to 16” 4” to 5” 


Table IV: Beam Port Opening Dimensions 



Beam Port Type 
Horizontal Opening 


Min. & Max. 
Vertical Opening 


Min. & Max. 
Conical 12° to 30° 12° to 30° 


Rectangular 12° to 30° 12° to 30° 


Rectangular 180° 90° to 180° 12° to 30° 


The beam port is fitted with a removable plug, or a hinged lead 

door mounted to the top shield that is used to plug the beam 

port. The beam port plug can be constructed of lead or 

tungsten. 








 
          


 


 


 


  


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 6 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



Table V: Top Shield Specifications 

Device 
Model 


Diameter Height 
Min. Lead 
thickness 


GC60-10 14 in. (35.6 cm) 14 in. (35.6 cm) 
4.25 in. 
(10.8 cm) 


GC60-100 14 in. (35.6 cm) 14.5 in. (36.8 cm) 
5.50 in. 
(14.0 cm) 


GC60-1000 16 in. (40.6 cm) 16.25 in. (41.3 cm) 
6.50 in. 
(16.5 cm) 


At the top of the transfer tube is a suction cup that holds the 

source rabbit in the exposed position. The suction cup is 

supplied with air via an air-operated solenoid valve that 

produces sufficient vacuum to hold the source rabbit in place. 

The air supply line is curved to prevent radiation shine out the 

top of the device. The suction cup is accessible via a 

removable plug on top of the shield. Refer to the "Pneumatic 

System" section for additional details, including an alternate 

latching mechanism. 



The dimensions of the storage shield can vary in accordance with 

the following table, based on the model of the GC60 series. 

These dimensions are utilized when equipped with the 8-position 

aluminum carousel (which can hold 7 source rabbits and 1 dummy 

rabbit). Devices with fewer sources will be smaller in 

diameter. The storage shields are equipped with the minimum 

thicknesses of lead shielding as indicated in the table, based 

on series model, encased in a 1/4" thick steel enclosure. A 

transfer tube is aligned with the source carousel and the top 

shield's transfer tube. An air supply line (curved to prevent 

radiation shine) at the bottom of the carousel delivers air via 

a solenoid valve to raise the source rabbit from the shielded 

position.
 







 
          


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 7 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



Table VI: Storage Shield Specifications 



Device 
Model 


Diameter Height 
Min. Lead 
thickness 


GC60-10 
23 in. 


(58.4 cm) 
14 in. 


(35.6 cm) 
4.25 in. 
(10.8 cm) 


GC60-100 
26.25 in. 
(66.7 cm) 


14.5 in. 
(36.8 cm) 


5.50 in. 
(14.0 cm) 


GC60-1000 
29.75 in. 
(75.6 cm) 


16.25 in. 
(41.3 cm) 


6.50 in. 
(16.5 cm) 


The GC60 series also has a below floor configuration, indicated 

by the addition of a "-BF" to the end of the series number. 

This configuration consists of two sections - a storage shield 

located mostly below the floor, and a top shield. In this 

option, the storage shield, with the source carousel located a 

minimum of 5.5 feet below the floor level, consists of a 12 inch 

(30.5 cm) diameter steel tube that is a minimum of 6 feet in 

length, filled with at least a 6 inch (15.3 cm) thickness of 

lead at the bottom, with additional material being concrete. 

The storage shield is placed in a 12.25 inch (31.1 cm) diameter 

well in the floor. The top of the storage shield is a box with 

a nominal 16 inch (40.6 cm) side and 8 inch (20.3 cm) height. 

This box sits on the floor and provides shielding for any shine 

emanating from the shield tube. The top shield consists of a 

lead-filled steel cylinder, the nominal diameter of which varies 

as follows based on series model: GC60-10, 12 inch (30.5 cm); 

GC60-100, 13.75 inch (33.7 cm); and GC60-1000, 16 inch 

(40.6 cm). The height of the top shield is increased such that 

the beam centerline at the beam port is a nominal 1 meter above 

the floor. This combination of lead, concrete, and earth 

provide shielding for the source carousel. Refer to Attachments 

6 and 7 for details. 



During transit, a lead shield plug is inserted into the transfer 

tube, extending all the way into the source carousel's storage 








 
          


 


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 8 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



position (the dummy rabbit is removed). This prevents motion of 

the source carousel and provides additional shielding of the 

sources. Refer to Attachment 4 for a visual representation. 



The carousel is connected to a drive motor that positions the 

desired source rabbit under the transfer tube. The motor is 

connected to a pulley, which is connected to the carousel's 

tungsten drive shaft at the base of the storage shield. Access 

to the sources is prevented by the installation of a steel 

flange, bolted and welded to the bottom of the casing after 

installation of the source carousel. 



Pneumatic System 



A source is moved from the carousel to the exposed position and 

back by air pressure. Airflow is controlled by a manifold of 

solenoid valves - several are aligned to push the rabbit toward 

the exposed position, and one to "cushion" the rabbit as it 

returns to the carousel (this will prevent wear on the rabbit). 

When an exposure begins, the "expose" solenoid valves open, 

blowing the source up the transfer tube to the exposed position 

in less than 1 second. Upon reaching the exposed position, a 

sensor indicates the presence of the source rabbit, sending a 

signal to energize the "vacuum" solenoid valve (above the 

suction cup). This results in the flow of compressed air to 

create a vacuum at the suction cup, holding the source rabbit in 

place. The "expose" solenoid valve closes. At the end of an 

exposure, the "vacuum" solenoid is de-energized, causing the 

source rabbit to return to the carousel. The "cushion" solenoid 

valve opens briefly, allowing for a flow of air to control the 

descent of the source rabbit. A photoeye above the carousel 

senses the passing of the source rabbit from or to the carousel, 

providing input to the source position indicators (described in 

the controls section). Alternatively, the device can be 

equipped with a latching mechanism instead of the suction cup to 

maintain 








 
          


 


 


 


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 9 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



the source rabbit in the exposed position. This option is 

utilized under long exposure scenarios, or when requested by the 

customer. Refer to Attachment 8 for latching mechanism 

installation details. 



In the event of a power failure while the source is in the 

exposed position, the "vacuum" solenoid or latch mechanism would 

be de-energized, removing the vacuum/air pressure and causing 

the source rabbit to return to the storage position (in the 

carousel). The solenoids are configured such that a loss 

of power will also prevent a source from leaving the storage 

position. 



A low-pressure sensor monitors air pressure and will signal when 

air pressure falls below a set point. This will cause a source 

to return to the shielded position. A pressure regulator/filter 

controls pressure to the system and filters out any water in the 

lines. 



Control Systems 



The control panel contains all the circuitry, switches, and 

indicators necessary to control the device and shows the system 

status. The control panel is located outside the radiation 

field, typically in an adjoining room. 



The control system can either be a manual system or a computer­
based system. When the device is supplied with the optional 

equipment identified in the next section, the computer control 

system must be provided. If the device is supplied without 

optional equipment, either control system can be provided. The 

computer control system also has additional features, including 

exposure rate calculation, automatic track positioning, and 

automated irradiator calibration. These additional features do 

not interfere with the safety features of the device.
 







 
          


 


 


 


 
 


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 10 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



The control panel has the following components: 



• Keyed On/Off Switch: Key would normally be kept under 
administrative control so that only authorized users could 
operate the device. 


• Enable Switch: A keyed switch on the control panel that 
must be turned to the "enable" position to allow source 
exposure. When turned , the key is captured in the enable 
position. 


• Source Selection: A button that allows of up to eight 
rabbits (1 dummy and up to 7 sources) to be selected for 
exposure. Only one rabbit can be selected at a time. After 
the expose switch is pushed, the carousel rotates from the 
storage position (dummy rabbit) to the selected source. 
When the rabbit returns to the carousel, the carousel 
rotates back to the storage position. 


• Expose Switch: A pushbutton that, when pressed, and all 
interlocks are satisfied, energizes the "expose" solenoid 
valve, raising the selected source to the exposed position. 
Also sounds a pre-warning buzzer for a minimum of 
20 seconds prior to the source being exposed. 


• Return Switch: A pushbutton that, when pressed, 
de-energizes the "vacuum" solenoid valve, returning the 
source to the shielded position. The "cushion" solenoid 
valve is energized briefly. 


• Emergency Off Switches: A red , mushroom-shaped pushbutton 
that, when pressed, terminates the exposure and returns the 
source to the shielded position. Power to the solenoid 
valves is wired through the emergency off switches, so that 
a source cannot be exposed if the emergency off switch is 
pressed. Two switches are standard, one on the control 
panel and the other at the device, with additional switches 
provided if requested. If any of the emergency off 
switches are pressed, the exposure will be terminated 
and/or prevented. 







 
          


 


 


 
 


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 11 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



•	 Indicator Lights: A green light is on when the source is 
fully shielded. A yellow pre-warning light is on when the 
source is between the shielded and exposed positions. A red 
light is on when the source is exposed. On the computer 
control panel, this is a status "light" on the screen that 
changes color based on the source position. Additionally, a 
set of indicator lights is present on the top of the device 
and visible from all directions. 


•	 Timer: Tracks the amount of time the source has been 
exposed. Also sends a signal to return sources to shielded 
position upon completion of exposure time. On the manual 
control panel, this consists of an electronic timer set by 
the operator that counts down once the exposure is started. 
On the computer control panel, this consists of the 
computer's internal clock and may be configured to show 
elapsed time (up to the preset exposure time) or time 
remaining (down to zero). It should be noted that when an 
interlock is broken, the timer stops. It does not reset. 


The indicator lights (on the control panel and the irradiator 

unit) are controlled by a photoeye located above the source 

carousel and the vacuum sensor. Initially, after system 

diagnosis, the green lights are illuminated. The yellow pre­
warning lights are illuminated when the source passes the 

photoeye, leaving the carousel and entering the transfer tube 

(in transit). The red lights are illuminated when the vacuum 

sensor indicates the source rabbit is at the exposed position. 

The greens lights are illuminated when the photoeye senses the 

source rabbit enters the carousel. 



In the manual control system, the control logic for the safety 

systems is hardwired. In the computer control system, the 

operation of the safety systems is handled by the irradiator 








 
          


 


 


 


 


 


 
 
 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 12 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



control software (ICS), which monitors the status of the systems 

and sends commands to control device operation. The ICS will 

also display error messages on screen after terminating an 

exposure. 



The selected source is moved from the storage position (in the 

carousel) to the exposed position by energizing and 

de-energizing solenoid valves that control pneumatic pressure in 

the system. The power that energizes the solenoid valve runs 

through a circuit that must be closed before power can 

reach the valves. This circuit includes the following safety 

components: 

•	 Safety Interlock: Connects to the door interlock and/or 


other safety circuits. When completed, a relay in the 
control panel is closed. Door must be closed for exposure 
to begin. 


•	 Emergency Off Switch 
•	 System Enable Switch 
•	 Timer: Initiated by pressing "expose" switch on control 


panel. 
•	 Search & Evict Circuit: Optional circuit installed at 


customer request. When pressed by the operator, the yellow 
pre-warning light and buzzer turn on for a minimum of 
20 seconds. Operator must exit the room and close the door 
within that time, and press the Expose button on the 
control panel. Multiple exposures can be performed without 
additional pre-warnings provided that the door to the 
exposure room remains closed. 


A source will remain exposed until (1) the set exposure time is 

reached; (2) the "return" pushbutton is pressed; or (3) the 

power circuit is interrupted by a break in any of the interlocks 

or switches. Any break in the circuit, including loss of power 

to the device, will de-energize the solenoid valve, causing the 

source to retract and return to the shielded position.
 







 
          


 


 


 


 


 


 
 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 13 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



Additionally, when a large activity Co-60 source is used (i.e., 

exposure rate greater than 5 mR/hr at 1 foot when aligned with 

the transport tube), the control system will ensure that the 

carousel is rotated to the home position (dummy source aligned 

with transport tube) prior to allowing entry into the exposure 

room. 



Optional Equipment 



The following equipment can be added to the device to enhance 

operation and add capability, but does not impact the safety of 

the device: 



• Attenuators: A set of 4 attenuators mounted to the front 
of the shield in front of the beam port can provide a range 
of attenuation from X2 to X8000. A combination of a 
solenoid valve and an air cylinder move each attenuator 
vertically. On a loss of power or air pressure, the 
attenuators return down and block the beam port. 


• Collimators: Can be supplied to reduce and shape the size 
of the beam, which is a 3-inch diameter cylinder otherwise. 
The collimators slide into the beam port until they are 
flush with the front of the shield. 


•	 Linear Positioning System: This track up to 10 meters in 
length is used to move the instrument being calibrated or 
the dosimetry being exposed along the beam of radiation, 
thus changing the exposure rate. The system can consist of 
up to four axes of travel-X-axis (along the beam), Y-axis 
(horizontal and perpendicular to the beam), Z-axis 
(vertical), and R-axis (rotational). A camera can be 
mounted to the platform to view the instrument readout 
during exposure. A laser alignment system can be used to 
define the beam centerline. 







 
          


 


 


 
 


 


 


 


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE 



(CORRECTED PAGE 14 – AUGUST 15, 2014)
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 14 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



DESCRIPTION (Cont.): 



•	 Compressor: Pressurized air is required to control source 
movement. This can be supplied by the user or from a 
compressor supplied with the system. The compressor is 
typically small unit, with a 1-5 gallon tank. 


•	 Security Wire Loops: Security wire loops may be welded to the 
top shield, storage shield, or other areas of the devices. 
Tamper resistant fiber optic cabling or other security cabling 
can be drawn through the security wire loops to increase 
security. 


•	 Hinged Door: A hinged door constructed of steel and filled 
with lead may be mounted to the top shield. The hinged door 
may be mounted on either the left or the right side of the 
beam port. In an emergency where the source becomes stuck in 
the expose position the operator can use an extension pole ot 
push the hinged door closed to seal the beam port. 


LABELING: 



The Model GC60 Series is labeled with the radiation warning 

label measures 3" x 5" (7.6 cm x 12.7 cm), with a yellow 

background and magenta lettering. The DOT-7A shipping label 

measures 3" x 7" (7.6 cm x 17.8 cm), with a white 

background and black lettering. The manufacturer's information 

label measures 2" x 4" (5.1 cm x 10.2 cm), with a silver 

background and black lettering. The serial number identified on 

this label refers to that of the device, not the sources. The 

DOT-7A shipping label and the label with the manufacturer’s 

information are made from steel. The radiation warning label is 

made from aluminum. 



For the GC60-10, in which the sources can be pre-loaded into the 

shield by the source manufacturer, three labels are attached to 

the device: a radiation warning label, a DOT-7A shipping label, 

and a manufacturer's information label. The labels are 

constructed from aluminum with silk screened text and are 

attached to the side of the shield.
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



LABELING (Cont.): 



Note that the GC60-100 and GCG0-1000 are not labeled with the 

DOT-7A shipping labels because these series models are not 

shipped with the sources installed. In these cases, the sources 

are shipped in the licensee's transfer shield, and the sources 

are loaded into the device at the customer's location following 

the licensee's standard source loading procedure. 



Samples of these labels are provided in Attachment 5. 



DIAGRAM: 



Attachment 1: Model GC60 Gamma Beam Irradiator, Cross Section View 



Attachment 2: Source Carousel (shows maximum of 8 positions) 



Attachment 3: Source Rabbits, 2 designs (smaller sources, 

larger/high activity sources) 



Attachment 4: Source Carousel equipped with lead transport plug 



Attachment 5: Samples of Labels 



Attachment 6: Model GC60 below floor option, Cross Section View 



Attachment 7: Model GC60 below floor option, showing top shield 

configuration 



Attachment 8: Latch Mechanism details, sectional view 



Attachment 9: Top Shield with 180° port beam and hinged door 



CONDITIONS OF NORMAL USE: 



The Model GC60 Series is used to calibrate radiation survey 

instruments and irradiate dosimetry. When a source is in the 

exposed position, a horizontal radiation beam shines out the 

side of the device through the beam port, irradiating the 

equipment.
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



CONDITIONS OF NORMAL USE (Cont.): 



The device is typically located in a shielded room, adjacent to 

the room containing the control panel. The door to the room is 

interlocked such that it must be closed in order to move the 

source from the shielded position. 



The device is intended for use in normal human-occupied indoor 

laboratory environment. Typical operating environment includes 

temperature of 50°F to 95°F (10°C to 35°C), relative humidity 

between 10% and 80%, non-corrosive atmosphere, and minimal 

vibration. The device can be stored in an environment with 

temperatures of -20° C to 50°C ( -4°F to 122°F) and relative 

humidity of 5% to 100%. 



The device has an expected useful life of at least 15 years. 



A typical operation is described as follows. The operator 

places the instrument/dosimeters along the X-axis in front of 

the beam port (i.e., on the positioning track if so equipped). 

Upon confirming that all personnel have left the room, the door 

is closed, completing the door interlock circuit. At the 

control panel, the operator enables the system, verifies the 

remaining interlock circuits, and selects a source and exposure 

time. The operator presses the exposure button, initiating the 

warning buzzer. The solenoid valve is energized, exposing the 

source and changing the status light from "shielded" to "in 

transit" to "exposed." The source remains in the exposed 

position until (1) the timer finishes; (2) an interlock circuit 

is broken (i.e., the return switch is pressed); or (3) a loss of 

electrical power or air pressure occurs. Any of these actions 

will de-energize the solenoid, causing the source to return to 

the shielded position.
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



PROTOTYPE TESTING: 



A prototype of the device was constructed and subjected to a 

series of tests to demonstrate and verify that it performed 

safely and reliably. These included endurance testing of 

components, sequencing tests, and error simulation testing of 

the interlock systems. Additionally, for the computer 

controller, the software was tested to verify proper operation 

under all combinations of conditions. No malfunction occurred 

nor was there any loss of shielding or containment integrity. 



The sealed sources used in the device have been tested by their 

manufacturers and have achieved the ANSI N542-1977 

classifications as listed in the table below. Sealed sources 

for use in Category II irradiators must meet a minimum 

classification of 43424. 



To test reliability, the device was cycled repeatedly and then 

dismantled and inspected for wear and damage. The only 

mechanical movement is the source rabbits from the shielded 

position to the exposed position. The source rabbits are 

designed to move freely enough to drop to the shielded position 

by gravity alone. After 10,000 cycles, no damage was found. The 

only measurable wear was found on the outside surfaces of the 

source rabbits, attributable mainly to initial wear-in. 

Additionally, this source rabbit design has been used in other, 

similar irradiators for 10 years, undergoing thousands of cycles 

all over the world. Only one known problem has been reported 

where a source became stuck. It was resolved without any 

significant exposure to personnel.
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



PROTOTYPE TESTING (Cont.): 



Table VII: Sealed Source Classifications 



Manufacturer Model 
ANSI 


Classification 


QSA Global, Inc. CDC.800 C64544 
QSA Global, Inc. CDC.700 C66545 
QSA Global, Inc. CDC.93 C64545 
QSA Global, Inc. CDC.711M C66646 
QSA Global, Inc. CKC.P1 C66646 
QSA Global, Inc. CKC.6 C64444 
QSA Global, Inc. CKC.P4 C66646 
REVISS Services, Ltd. R6000, R6010, R6020, 


R6030 
E63646 


REVISS Services, Ltd. R6040, R6050, R6060 E63545 
International 
Isotopes, Inc. 


INIS-SF-x.x-YY-K E53524 


Based on catalog specifications, the expected lifetime for the 

air cylinder and the solenoid valve is 1,000,000 cycles. If the 

device is operated an average of 10,000 cycles per year, these 

components should last the expected 15-year device life. When a 

solenoid valve fails, typically the electric solenoid stops 

working, leaving the valve in the de-energized state (source 

shielded position). All components that might require 

replacement, with the exception of the suction cup, are outside 

the shield and are readily accessible. 



The device has been subjected to and passed the requirements to 

qualify as a DOT-7A shipping container. The performance tests 

that were passed include the following: 



Temperature: -40°C to 70°C (-40°F to 158°F) during transportation 
and storage 


Vibration: typical vibration encountered during normal 
transportation (similar to other containers) 


Low Pressure: integrity at ambient pressure as low as 3.5 psi as 

(24.5 kPa) 
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



PROTOTYPE TESTING (Cont.): 



High Pressure: integrity at ambient pressure as high as 20 
psia (140 kPa) 


Water Spray: rainfall of approximately 2 inches per 
hour for at least 1 hour 


Free Drop Test: fall at least 4 feet (1.22 m) onto an 
unyielding surface in a manner that causes the 
maximum damage 


Compression Test: five times the weight of the package 

(17,300 lb, or 7828 kg) for at least 24 hours 



Penetration Test: drop a 13.2 lb (6 kg), 1.25 inch (3.2 cm) 

steel cylinder through a height of 3.3 feet 

(1 m) 



Based on the information provided by the manufacturer, the Model 

GC60 Series would be expected to survive a fire accident 

scenario of 2 hours at 1200°F (650°C), which exceeds the 

classification of Accident Condition 2 (538°C or 1000°F for 

5 minutes) as described in ANSI N538-1979. 



EXTERNAL RADIATION LEVELS: 



The manufacturer provided measured radiation exposure rates for 

the GC60-10 (since it has been in commercial use for several 

years); for the GC60-100 and GC60-1000, the manufacturer 

provided an analysis using MCNP computer code to determine 

external radiation exposure rates. This analysis focused on the 

device in the shielded condition since barriers and interlocks 

will preclude personnel being in the same room as the device 

when the source is exposed. 








 
          


 


 


 


  
  


 
 


  
 


 
  


 
 


  
  


 


 


    


REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 

SAFETY EVALUATION OF DEVICE
 


NO.: NR-1138-D-102-S DATE: July 15, 2014 PAGE 20 OF 26 

(Supersedes: GA-1138-D-102-S) 



DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



EXTERNAL RADIATION LEVELS (Cont.): 



Four cases were considered to be worst case scenarios for the 

maximum potential exposure rates from the GC60 series: 



1. Shortest distance from the source to the exterior of the 

shield - horizontally out the side of the shield.
 


2. Through the bottom of the shield where the carousel drive 

shaft exits the shield.
 


3. At the face of the collimator when the largest source is 

aligned with the transport tube.
 


4. At the face of the collimator when the dummy source (with no 

radioactive source) is aligned with the transport tube. 



The table below gives the exposure rates for each of these cases 

for each device model. For the Model GC60-10, measurements were 

made on a unit with a 5 Ci Co-60 source, and then extrapolated 

to 12 Ci. For the GC60-100 and GC60-1000, the MCNP analysis was 

used to determine exposure rates at the surface. The inverse 

square formula was used to calculate exposure rates at 5, 30, 

and 100 cm. For the GC60-1000, exposure rates were then adjusted 

from those for 1000 Ci to 1200 Ci of Co-60. 



The exposure rates for the Cs-137 sources, even the 2600 Ci 

source in the GC60-10, are below those from the Co-60 sources. 

As an additional exposure-reduction feature, when a large source 

is used in which the exposure rate can exceed 5 mR/hr at a 

distance of 12 in (30 cm) when the source is aligned with the 

transport tube, the carousel is rotated to the home position 

(dummy rabbit with the transfer tube) before access to the 

exposure room is allowed.
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



EXTERNAL RADIATION LEVELS (Cont.): 



Table VIII: Maximum Radiation Levels, in mR/hr [µSv/hr] 

Model GC60 series irradiators, with Co-60 source 



Model 
Sources 
(Curies) 


Case Contact 5cm 30 cm 100 cm 


GC60-10 


12 1 2.0 [20.0] 
1.3 


[13.0] 
0.4 


[4.0] 
0.1 


[1.0] 


12 2 
0.1 


[1.0] 
0.1 


[1.0] 
BKG BKG 


12 3 
4.0 


[40.0] 
2.6 


[26.0] 
0.7 


[7.0] 
0.1 


[1.0] 


12 4 
0.1 


[1.0] 
0.1 [1.0] BKG BKG 


GC60-100 


120 1 1.5 [15.0] 
1.1 


[11.0] 
0.3 


[3.0] 
0.1 


[1.0] 


120 2 
0.5 


[5.0] 
0.4 


[4.0] 
0.1 


[1.0] 
BKG 


120 3 
50.0 
[500] 


35.0 
[350.0] 


11.0 
[110.0] 


2.0 
[20.0] 


120 4 
0.5 


[5.0] 
0.4 


[4.0] 
0.1 


[1.0] 
BKG 


GC60-1000 


1200 1 
0.3 


[3.0] 
0.2 


[2.0] 
0.1 


[1.0] 
BKG 


1200 2 BKG BKG BKG BKG 


1200 3 643 [6430] 
477 


[4770] 
167.0 
[1670] 


36.0 
[360.0] 


1200 4 1.0 [10.0] 0.7 [7.0] 
0.3 


[3.0] 
0.1 


[1.0] 


BKG = indistinguishable from background 
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



QUALITY ASSURANCE AND CONTROL: 



The manufacturer maintains a quality assurance and control 

program that has been deemed acceptable by the NRC. The QA 

plan, modeled after ANSI/ASME NQA-1, governs engineering design, 

purchase and specification of components, system integration, 

and overall testing. A test plan and checklist is used to 

verify that the device is fully operational and complies with 

specifications. A copy of the program is on file with the NRC. 



LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE: 



•	 The device shall be distributed to persons specifically 
licensed by the NRC or an Agreement State. 


•	 It is recommended that the user of this device follow the 
guidelines found in ANSI Standard N43.3, "Installations Using 
Non-Medical X-Ray and Sealed Gamma-Ray Sources, Energies up 
to 10 MeV" when designing the room shielding. 


•	 Handling, storage, use, transfer, and disposal: To be 
determined by the licensing authority. 


•	 Installation, dismantling, and repair of the device shall 
only be performed by the manufacturer, or persons 
specifically licensed to perform such activities. 


•	 The device shall be leak tested at intervals not to exceed 6 
months using techniques capable of detecting 0.005 microcurie 
(185 Bq) of removable contamination. 


•	 The licensee should ensure that the air pressure in thesystem 
does not exceed 110 psi. The manufacturer recommends that 
the pressure regulator be set for 80 psi. 
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE (Cont.): 



•	 The manufacturer recommends that preventative maintenance, 
including checking the compressed air drain trap, solenoid 
valves, and indicator lights, be performed every 6 months to 
ensure that the device is operating as designed. The suction 
cup at the top of the source transfer tube is replaced 
annually. 


•	 The manufacturer provides the user upon installation a copy 
of the system manual, operating instructions, maintenance 
instructions, drawings and schematics, sealed source 
certificates, DOT-7A certification, parts listing, component 
manuals, and a copy of the radiation survey performed at 
installation. 


•	 The user should not discard the lead shipping plugs (source 
shield and collimator opening). It is required to plug the 
beam port in the event a source becomes stuck in the exposed 
position. 


•	 This registration sheet and the information contained within 
the references shall not be changed without the written 
consent of the NRC. 


SAFETY ANALYSIS SUMMARY: 



The Model GC60 Series irradiators have been subjected to 

prototype testing to verify integrity, compliance with 

specifications, and proper operation in normal and emergency 

conditions. Interlocks and power supplies were interrupted to 

verify that the source would return to a shielded position. 
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



SAFETY ANALYSIS SUMMARY (Cont.): 



The device is shipped as multiple components and must be 

assembled on site. When all sources are Type A quantities, they 

can be shipped in the GC60 source shield (with the shipping plug 

installed in the dummy rabbit position to prevent motion) or 

another DOT Type A container. Sources that are shipped 

separately in approved DOT shipping cask(s), including sources 

that are greater than Type A quantities, must be loaded into the 

source shield on site. This task can be done either with an 

extended rod (small activity sources: less than 200 Ci Cs-137 or 

50 Ci Co60), or via the use of a shielded transfer shield (large 

activity sources). 



Each source is contained in a rabbit, which will allow the 

source to be moved via compressed air to the exposed position. 

A lead plug is bolted in the beam port. 



Installation consists of positioning the base in the room and 

bolting it to the floor, mounting the storage shield on the base 

and removing the shipping plug, mounting the top shield on the 

storage shield, installing cabling between the irradiator and 

the control panel, installing the door interlock, removing the 

beam port from the collimator, and connecting air and power 

connections. During this installation, the technician is not 

exposed to any elevated levels of radiation. 



No items located inside the shield are accessible or required 

maintenance with the exception of the suction cup at the top of 

the source transfer tube. The only components that might 

require maintenance are the solenoid valves and status lights. 

All these items, including the suction cup, can be serviced with 

minimal exposure to radiation. 



During normal operation, the device is located in a shielded 

room, with the control panel located outside the room. A door 

interlock prevents anyone from entering the room while the 
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



SAFETY ANALYSIS SUMMARY (Cont.): 



source is exposed. A warning buzzer sounds prior to exposure of 

the source. Lights on the device and at the control panel show 

source status (exposed, shielded, in transit), minimizing the 

chance of inadvertent exposure to personnel. 



Prototype testing showed that the device would remain in a safe, 

shielded condition during foreseeable accident and error 

conditions. In the unlikely event that a source rod becomes 

stuck, the status lights will indicate the source is not fully 

shielded. To remedy this situation, the lead-shipping plug is 

placed in the beam port, reducing the radiation levels to that 

of the normal, shielded position. While this would require 

personnel to enter the room with the source exposed, this 

procedure can be completed with a minimum of exposure to those 

involved. 



Prototype testing, individual component specifications, and 

comparison to similar products indicate that the device will 

operate reliably over its expected working life. All components 

needed to move the source from the shielded position require 

positive action, either from air or electric power. The loss of 

this power will cause the device to return to the shielded 

position. 



Based on the review of the design information and prototype test 

data contained in the references cited below, the Program 

continues to conclude that Model GC60 Series irradiators are 

acceptable for specific licensing purposes. Furthermore, the 

Program continues to conclude that the device would 

be expected to maintain its containment integrity for normal 

conditions of use and accidental conditions that might occur 

during uses specified in this certificate. 
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DEVICE TYPE: Instrument Calibrator and Gamma Irradiator 



REFERENCES: 



The following supporting documents for the Model GC60 Series 

Irradiator are hereby incorporated by reference and are made a 

part of this registry document. 



•	 Hopewell Designs, Inc.'s application dated December 3, 2002, 
with enclosures thereto. 


•	 Hopewell Designs, Inc.'s application dated March 30, 2012, 
with enclosures thereto. 


•	 Electronic correspondence dated 10/2/2012, sent by Chris 
Vanderpool, RSO. 


•	 Electronic correspondence dated 12/19/2012, sent by Chris 
Vanderpool, RSO. 


•	  Hopewell Designs, Inc. application dated November 13, 2013, 
letter dated June 19, 2014, and emails dated July 1, 2014 and 
July 2, 2014 with enclosures thereto. 


ISSUING AGENCY: 



U.S. Nuclear Regulatory Commission 



Date: July 15, 2014 Reviewer: /RA/
 
Tomas Herrera 



Date: July 15, 2014 Concurrence: /RA/ 

Maria Arribas-Colon 
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GC60 irradiator, sectional view
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Source Carousel
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Storage Shield with shipping plug installed
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Sample Labels
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GC60-XXX-BF cross section
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GC60-XXX-BF top shield configuration
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Latching Mechanism Details
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Top shield with a Rectangular 180° Beam port and hinged door 







