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WARRANTY 
This instrument with its accessories is warranted by INOVISION RADIATION MEASUREMENTS, against 
defects in materials and workmanship for a period of one year from the date of original shipment.  

During the warranty period, INOVISION will repair or, at its option, replace, at no charge, an instrument containing 
such defect, provided that it is returned, transportation prepaid, to the INOVISION repair facility. Instruments 
repaired in warranty will be returned transportation prepaid within the United States.  

In addition, the calibration of each instrument is warranted to be within its specified accuracy at the time of 
shipment. If an error in this initial calibration is discovered, the instrument will be recalibrated at no charge, 
provided it is returned as described above. This does not apply to any calibration deviation that may result from 
normal use.  

There are no warranties, expressed or implied, including without limitation any implied warranty of merchantability 
or fitness, which extend beyond that description on the face hereof. This express warranty excludes coverage of 
and does not provide relief for incidental or consequential damages of any kind or nature, including but not limited 
to loss of use, loss of sales or inconvenience. This exclusive remedy of the purchaser is limited to repair, 
recalibration, or replacement of the instrument at INOVISION'S option.  

This warranty does not apply if the product, as determined by INOVISION, is defective because of normal wear 
or accident or misuse, or as a result of service or modification by other than an authorized INOVISION repair 
facility. This warranty is void if the unit is subjected to temperatures above 55°C, or contaminated with radioactive 
material.  
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COPYRIGHT AND TRADEMARK 
© 2001 Inovision Radiation Measurements. All rights reserved.  

No part of this document may be reproduced or transmitted in any form or by any means, electronic or 
mechanical, for any purpose, without the express written permission of Inovision Radiation Measurements.  
All Inovision product names mentioned herein may be the trademarks or registered trademarks of Inovision 
Radiation Measurements.  

Other product and company names mentioned herein may be the trademarks or registered trademarks of their 
respective owners.  

MANUALADDENDA 
Any improvements or changes concerning the instrument or manual will be explained in an addenda included 
with the manual. Be sure to note these changes and incorporate them into the manual.  

PROCEDURES, WARNINGS, AND CAUTIONS 
The equipment described in this manual is intended to be used for the detection and measurement of ionizing 
radiation. It should be used only by persons who have been trained in the proper interpretation of its readings 
and the appropriate safety procedures to be followed in the presence of radiation.  

Although the equipment described in this manual is designed and manufactured in compliance with all 
applicable safety standards, certain hazards are inherent in the use of electronic and radiometric equipment.  
WARNINGS and CAUTIONS are presented throughout this document to alert the user to potentially 
hazardous situations. A WARNING is a precautionary message preceding an operation which has the 
potential to cause personal injury or death. A CAUTION is a precautionary message preceding an operation 
which has the potential to cause permanent damage to the equipment and/or loss of data. Failure to comply 
with WARNINGS and CAUTIONS is at the user's own risk and is sufficient cause to terminate the warranty 
agreement between Inovision Radiation Measurements and the customer.  

Adequate warnings are included in this manual and on the product itself to cover hazards that may be 
encountered in normal use and servicing of this equipment. No other procedures are warranted by Inovision 
Radiation Measurements. It shall be the owner's or user's responsibility to see to it that the procedures 
described here are meticulously followed, and especially that WARNINGS and CAUTIONS are heeded.  
Failure on the part of the owner or user in any way to follow the prescribed procedures shall absolve 
Inovision Radiation Measurements and its agents from any resulting liability.  
Indicated battery and other operational tests must be performed prior to each use to assure that the instrument 
is functioning properly. If applicable, failure to conduct periodic performance tests in accordance with ANSI 
N323-1978 (R1983) Radiation Protection Instrumentation Test and Calibration, paragraphs 4.6 and 5.4, and 
to keep records thereof in accordance with paragraph 4.5 of the same standard, could result in erroneous 
readings of potential danger. ANSI N323-1978 becomes, by this reference, a part of this operating procedure.  
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Section 1 
":'GENERAL 

""INFORMATION 

1.1-,iNTRODUCTION 
The radiation monitoring system described in this manual is designed for use at the Rochester Gas and Electric 
Company's Ginna Nuclear Power Station located in Ontario, NY. The monitor system is comprised of two 
redundant Low Range GM Area Monitors installed in a 42", diameter duct that provides ,intake air to the 
Control Room. The GM channels continuously monitor gamma radiation levels in the duct and provide alarm 
actuation should levels rise above a pre-established setpoint. The monitors display radiation levels and alarms 
in the rate format in units of mR/h.  

The equipment comprising the radiation monitoring systeni is listed below: 

Model 956A-201-Ml, Universal Digital Ratemeter 

Model 897A-210, Low Range GM Detector , 

Model S157033Al, Duct Adapter Assembly 

Model 948B-1, 19" Dual Bay Rack Chassis 

Model S157033A2, Line Filter/Surge Suppressor Assembly 

All equipment supplied is designed by Inovision Radiation Measurements.' 

1.2 -EQUIPMENT OVERVIEW 
This section is a brief overview of each piece of equipment utilized for each of the two channels. A 
description of the equipment is contained in the following paragraphs. For further informatioh on individual 
pieces of equipment, refer to the appropriate Standard Manuals located in Appendix D.  
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1.3 UNIVERSAL DIGITAL RATEMETER 956A-201-M1 
The model 956A-201-M1 Universal Digital Ratemeter (UDR) is designed for use with 897A series GM 
Detectors. A range of display from 0.01 to 1E5 mR/h is available. Monitored range is detector dependent and 
normally covers five decades of operation. The monitors provided to Ginna cover a range of gamma radiation 
from 0.01 to 1E3 mR/h. Standard features of the UDR include a floating decimal point display in mR/h, R/h or 
kR/h, a multicolor bargraph indicating channel alarm status and dose rate, front panel controls for alarm 
setpoint display, alarm acknowledgement and AC power switch. An adjustable High Voltage power supply 
for the detector is provided. Unpowered (dry) relay contacts are provided for Fail, Alert and High Radiation 
alarms. A powered contact is provided for detector check source activation. All relays except the check 
source relay are operated in the normally energized or "fail safe" mode.  

The -Ml version of the 956A-201 differs from the standard model in that an additional two dry contact sets 
are provided for the High Alarm output giving a total of three form "C" sets. The spare relay, identified as 
KI, is driven in parallel with the standard High alarm relay K5 to provide these additional output contacts.  
Refer to Loop Diagram S157033A-104 for available relay output contacts and ratings. Detailed 956A-201 
information may be found in the Standard Manual in Appendix D.  

1.4 LOW RANGE GM AREA DETECTOR 897A-210 
The model 897A-210 detector utilizes a Geiger-Muiller (GM) tube as the radiation sensor. The GM tube, 
electronic printed circuit board and operational radiation check source are contained within an aluminum 
environmental housing. All detector electrical connections are made through a sealed bulkhead connector.  
The range of operation of this detector is 0.01 mR/h to 1R/h for gamma radiation energies from 80 keV to 1.5 
MeV.  

The detector electronic circuitry includes the required pulse shaping and amplification, anti-jam ( prevents a 
false low reading if radiation levels greatly exceed the detector range), local pulse height discriminator and 
output line driver. The detector is supplied with a nominal 575 VDC high voltage and +15 VDC low from the 
956A-201-M1. A local regulator in the detector reduces the +15 VDC to +10 for the internal circuitry.  

An operational Check Source in the form of an 8 p.Ci, 36CI hermetically sealed capsule is provide to verify the 
ability of the detector to respond to radiation. The operational Check Source will provide a minimum upscale 
response of 10 mR/h when activated. As the Check Source half-life exceeds 3E5 years, decay correction 
over time is unnecessary.  

The detector output is a five-volt square wave whose frequency is proportional to radiation intensity. The 
output is designed to drive a 50 OHM load at distances up to 150ffeet from the detector.  

Refer to Appendix D for additional information on 897A series detectors.
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1.5 DUCT ADAPTER ASSEMBLY Si 57033AI.  
The S157033AI provides the mechanical means for mounting the 897A-210 detectors in the Intake Duct and 
also provides for a sealed electrical penetration of the duct wall.  

The S157033AI Duct Adapter is comprised of two major subassemblies. The S157033AI I Duct Adapter is 
designed for permanent installation on the duct wall. The S 157033A12 Detector'Mounting fabrication is the 
removable portion of the assembly ahd positions the detector on the duct centerline when installed. The, 
Si 57033A12 has a standard detector wall mounting bracket attached to the end of the 22" cantilevered arm 
and a short cable assembly consisting of an outer bulklhead connector for field cable connection and an internal 
connector to mate with the detector. A replaceable gasket is provided to seal the Detector Mountinfg
fabrication and the Duct Adapter fabrication. The Duct Adapter is'equiipped withfeight I/'-.20 X 2" threaded 
rods (studs) which are field replaceable. Refer to Appendi)CA fo6i dimensions-and assembly details of the 
S157033A1 Duct Adapter.  

1.6 RACK CHASSIS 948B-1 
The 948B-1 Rack Chassis is a dual channel version of the standard three channel 948-1 Rack Chassis. The 
948B-1 is 19" in width and is provided with front and rear attachment points for standard EIA mounting. The 
948B-1 holds two 956A-201-Ml Ratemeters and the S 157033A2 Line Filter/Surge Suppressor Assembly.  
Physical dimensions of the 948B-1 are provided in Appendix A.  

1.7 LINE FILTER/SURGE SUPPRESSOR ASSEMBLY 
5157033A2 

The S157033A2 Line Filter/Surge Suppressor Assembly is provided to fulfill contractual requirements for 
Electromagnetic Compliance (EMC). The assembly consists of two separate and independent line 
conditioning circuits that provide filtered AC power to each 956A-201-M1 Ratemeter. The S 157033A2 
mounts in the center section of the 948B-1 Rack Chassis. The major active components of the S 157033A2 
are (2) 960SS-200-10 Surge Suppressor circuit boards, (2) 92-9015-A Line Filters and (2) 14-235 ferrite 
cubes. The S 157033A2 also contains AC line and neutral fuses that protect the internal circuitry from severe 
over-voltage conditions.
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1.8 RECOMMENDED SPARE PARTS 
The basic contract provides for a single spare 897A-210 Detector and 956A-201-MI Ratemeter. The 
following additional items should be stocked: 

Part Number Description Qty.  
92-9106-A Fuse, Ratemeter 2 A 3AG 5 
19-2 Fuse, S157033A2 Line Filter/Surge Suppressor 2 A 5 
5-1308 Stud, Duct Adapter. 316SS, ¼"-20 X 2" 4 
5-1307 Nut. Duct Adapter. 316SS ¼"-20 8 
5-858 Washer, Flat, Duct Adapter. ¼" SS 8 
5-822 Washer, Split, Duct Adapter, /4" SS 8 
MSJ-4325 "Loctite", Grade A, for 5-1308 stud replacement I

-'-4 Control Room Iniake Radianon Monitors
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Section 2 

RECEIVING INSPECTION 
AND STORAGE 

2.1 RECEIVING INSPECTION AND STORAGE 
Upon receipt of the unit: 

1. Check the shipping cartons(s) and their contents for in-shipment damage. If damage is evident, file a 
claim with the carrier and contact Inovision Radiation Measurements Repair Coordinator at 
440-498-2564 or 800-850-4606 immediately.  

2. Check that all items listed on the packing slip are present and in good condition. If any items are missing 
or damaged, contact Inovision Radiation Measurements Repair Coordinator at 440-498-2564 or 
800-850-4606 immediately.  

2.2 STORAGE 
Storage of the instruments must comply with Level B storage requirements as outlined in ANSI N45.2.2 
(1972) Section 6.1.2(.2). The storage area shall comply with ANSI N45.2.2 (1972) Section 6.2 Storage Area, 
Paragraphs 6.2.1 through 6.2.5. Housekeeping shall conform to ANSI N45.2.3 (1972).  
Level B components shall be stored within a fire resistant, tear resistant, weather tight enclosure, in a well 

ventilatedbuilding.  

Storage of the instruments must comply with the following: 

1. Inspection and examination of items in storage must be in accordance with ANSI N45.2.2 (1972) 
Section 6.4.1.  

2. Requirements for proper storage must be documented and written procedures or instructions must be 
established.  

3. In the event of fire, post-fire evaluation must be in accordance with ANSI N45.2.2 (1972), Section 
6.4.3.  

4. Removal of items from storage must be in accordance with ANSI N45.2.2 (1972), Sections 6.5 and 6.6.  
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Section 3 

INSTALLATION 

3.1, INSTALLATION 
Installation consists of mounting and wiring the Control Room equipment, mounting and sealing the Duct 
Adapter and the installation and termination of the 50-100 field cable between the 897A-210 Detector and 
956A-201-Ml Ratemeter. Refer to applicable drawings in Appendix A and the standard manuals in Appendix 
D for layout and dimensional information. The Customer is responsible for securing the monitoring equipment 
and cable termination. Prior to connecting any cabling to the detector or Rafemeter, point to point continuity 
checks should be performed to verify that the wiring is in accordance with Loop Diagram S157033A-104. A 
1000 VDC hi-pot test is recommended for the terminated High Voltage RG59 cable prior to interconnection.  
Installation of the system is as follows: 

'-" ~WARNIN7G " 

ENSURE THAT, ALL SYSTEM POWER IS REMOVED 
PRIOR TO CONNECTING ANY FIELD OR ANCILLARY 
WIRING.  

CAUTION 

Personnel performing the instaliation must be familiar with 
the intended operation 6f the monitoring system and ithe' 
location of each~of the components of the monitoring 
system.  

ICAUTION7 "''' " 

Failure to install the equipment in accordance with the 
information'presented could result in damage to the -, 

equipment or non-co'mpliance with specific .equipment 
qualifications. - , , I

Lontro! Room Intake Radzarion Monitors 3-1
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3.2 CONTROL ROOM EQUIPMENT 
All Control Room equipment is contained within the 948B-1 Rack Chassis. The 948B-1 Rack Chassis will be 
shipped with the S157033A2 Line Filter/Surge Suppressor already installed. The 956A-201-M1 Ratemeters 
should be installed after the mechanical installation of the rack chassis is complete. The 948B-1 rack chassis 
is designed to be inserted into a cabinet containing standard EIA mounting frames or surface mounted through 
a solid panel of sufficient gauge material to allow for tapping of #10-32 mounting holes. In either case, the 
rear of the chassis must be supported to maintain seismic qualification. Two right angle brackets are provided 
for rear mounting of the chassis to EIA frames. If rear EIA mounting frames are not installed in the cabinet, 
fishplates may be directly attached to the chassis sides. The rack chassis is provided with front mounting 
hardware in the form of #10-32 oval head screws, nylon washers and dress covers. Refer to drawing 948B-1 
in Appendix A for dimensional information.  

Customer 120 VAC 60 Hz power is connected to the rear barrier terminal TB 1 of the S 157033A2 Line Filter/ 
Surge Suppressor. Train "A" AC power is connected to terminals 1-3, Train "B" AC power to terminals 4-6.  
Nominal power consumption is 28 watts per channel. The S 157033A2 Line Filter/Surge Suppressor provides 
two pre-wired and terminated AC power service loops that plug into the respective J3 connector on the 956A
201-Mi.  

Customer connections other than detector wiring are available on 956A-201-MI connectors J I (relay 
contacts) and J6 (analog outputs). Connectors are provided in a kit form (p/n 942A-100-4) with each 
Ratemeter. Assembly instructions for each type are be located in the 955A Ratemeter standard manual in the 
Cable Termination Appendix. All connectors are solder type and no special tools are required for connector 
assembly. AMP tool #305183 is required to remove pins from the AMP type connectors used for P1 and P2.  
Refer to drawing S157033A-104 in Appendix A for specific details. A minimum service loop sufficient to 
withdraw the ratemeter completely through the rack chassis should be maintained on all rear panel wiring.  

Detector wiring is terminated to 956A-201-MI rear panel connectors J4 (High Voltage/SHV type), J5 (Signal 
/BNC type) and J2 (Low Voltage and Check Source drive/AMP type). All required connectors are provided 
packed in the 942A-100-4 connector kit. Connector assembly instructions and coaxial cable trim information 
is provided in the 956A-201 ratemeter standard manual Cable Termination Appendix. All connectors are 
solder type and no special tools are required for assembly. AMP tool #305183 is required to remove pins 
from connector P1. Refer to drawing S157033A-104 in Appendix A of this manual for specific wiring detail.  
Note that the overall shield drain wire of the 50-100 detector composite cable MUST be connected to earth 
ground at the control room end in order to maintain qualified Electromagnetic Compliance.  

3.3 DUCT MOUNTED EQUIPMENT 
The two major subassemblies of the S 157033A1 Duct Adapter Assembly, the S 157033A1 1 Duct Adapter 
fabrications and the S157033A12 Detector Mounting fabrications are shipped assembled as a unit Remove 
and retain the nuts, lock washers and flat washers from the studs on each assembly. The detector mounting 
brackets and detector wiring pigtails are pre-assembled on each of the S 157033A12 Detector Mounting 
fabrications but the detectors are packed separately.  
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INSTALLATION 

The S 157033AI 1 Duct Adapter is designed for permanent installation on the Control Room Intake duct wall.  
Select a location that will allow the 22" long Detector Mounting fabrication to be completely withdrawn from 
the duct without obstruction. Using the adapter as atemplate, mark the location of each of the eight Duct 
Adapter mounting holes. After the eight holes have been marked, a 10" diameter hole must be cut in the duct 
wall at the geometric center of the mounting hole pattern. The recommended mounting hardware for the 
S157033A1 I Duct Adapter are 3/8" diameter, Grade 5 or better bolts. A permanent sealant should be applied 
at the Intake Duct/Duct Adapter interface and the Duct Adapter should be mounted with the selected 
hardware.  

Record the serial number of the 897A-210 detector selected. Place the 897A-210 detector into the detector 
mounting bracket connector end first and insert and tighten the mating connector on the Detector Mounting 
fabrication pigtail. Fully seat the detector into the mounting bracket until it bottoms on the two stop pins.  
Tighten the two hex set screws on the bracket using a 1/8" hex (Allen) key.  

Verify that the neoprene gasket (p/n S157033A13) is in place on the S157033A1 1 Duct Adapter. Insert the 
S157033A12 Detector Mounting fabri6ation into the Duct Adapter so thai the alignment key on the 
S157033A12 is in the 12 o'clock position. Replace the flat w ashers, lock washers and nuts removed when the 
two subcomponents of the S 157033A1 assembly were separated. Torque all eight of the nuts in an alternating 
pattern to 75 inch pounds.  

3.4 FIELD CABLE INSTALLATION 
The Detector to'Ra-temeter interconnection cable (p/n 50.100) is a composite cable with a nominý. OD of 
0.67". The cable consists of eight 18 ga. single conductors,-one RG58 coaxial cable and one RG59 coaxial 
cable. An overall foil shield with a drain wire wraps all conductors. Termifiation Lt the-Ratemeter end has 
been described under the installation of Control Room Equipment. At the Intake Duct, the cable is terminated 
with a solder pin, female military style (AN) connector. The connector (p/n 92-7005-17A), clamp (p/n 92
7005-9A) and bushing (p/n 92-7005-12A) are provided with the 897A-210 d&tector. No special tools are 
required for installing this connector. Connector wiring in accordance with Loop Diagan SI 57033A-104 is 

required to maintain qualified Electromagnetic Compliance. The overall shield drain wire and the RG58 coax 
cable braid MUST be connected to pin "K" along with the dedicated single conductor from the 956A-201-M1 
Ratemeter ground originating at J2-3.  
Allow sufficient free length of 50-100 -cable 't thý detector loca'tion so that the detector may be removed from 

the Duct Adapter assembly for calibration checks using the Field Calibrator. The Field Calibrator (848-8A) 
requires a stable platform with a minimum 1.5 square feet of area capable of supporting 30 lbs.  

3.5 START-UP 
NOTE 

Before applying AC power, read the "Operation" section of 
each of the Standard Instruction Manuals located in 
Appendix D.
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ZNote 
Each Ratemeter and Detector will be tagged to indicate 
pairing. The Detector Conversion Constant and Tau 
(dead time) value will have been entered into Ratemeter 
function switch positions 5 and 3, respectively. If the 
Ratemeter set points have been accidentally defaulted, 
reenterthe Conversion Constant and Tau values provided 
on the Detector data sheet.  

INotei 
If the Ratemeter does not receive any pulses from the 
detector within five minutes of power-up, it will enter into 
FAIL mode, illuminate the FAIL indicator and de-energize 
the FAIL relay. Should this condition occur, isolate the 
cause of the problem to the Ratemeter, Detector or field 
cabling and correct prior to proceeding.  

After the equipment has been installed and all pre-power tests performed, interconnect the monitoring 
equipment in accordance with Loop Diagram S 157033A-104.  

1. Apply power to the channel by depressing and releasing the Ratemeter front panel AC power switch.  
2. Enter or verify the set points in the Table below and record these values. Setpoints are entered by 

placing the rotary function switch in the numbered position corresponding to the set point and depressing 
the "ENTER" push button to display the current set point value. If the set point is correct, depress 
"ENTER" again to accept the value, then move the function switch to the next desired position. If the 
value is to be changed, use the "DIGIT" and "VALUE" pushbuttons to edit the setpoint value, then 
depress "ENTER" to accept.  

I NOTE 
The Alert setpoint value entered must always be less than 
or equal to the High alarm setpoint or an error code will be 
displayed.  

I NOTE 

The values for Low scale, Full scale, Under range and 
Over range must be multiples of ten or decade values or 
an error code will be displayed.

3-4 Control Room Intake Radiation Monitors



Section 3 
J:!-, •INSTALLATION

Function Switch Position Setpoint Value 
0 High Radiation Alarm in mR/h Customer Determined 
1 Alert Radiation Alarm in mR/h Customer Determined 
2 Tau (dead time) in minutes Detector Specific 
3 Analog Output Full Scale in mR/h 1.OOE+03 
4 Over Range Value in mR/h 1.OOE+03 
5 Conversion Constant in mR/h/CPM Detector Specific 
6 Not Used N/A 
7 Analog Output Low Scale in mR/h 1.OOE-02 
8 Calibrate or Scaler Mode in seconds Testing only, raw counts 
9 Under Range Value in mR/h 11.00E-02 

3. Turn OFF Ratemeter AC power for a minimum of one minute, then reapply AC power and verify th6 
set point values recorded in Step 2.  

4. Allow the Ratemeter to operate for a minimum of one minute, and then note the display value. The 
Ratemeter should now be displaying the true dose rate at the installed location. In a laboratory (low 
background) environment, this value is nominally 50 pR/h or 0.05 mR/h.  

5. Depress and hold the Ratemeter Check Source pushbutton and note the display value after one minute.  
The Check Source response should be a minimum of 10 mR/h.  

Initial Start-up is complete, radiation source response checks or other plant required tests may now be 
performed.  

3.6 SHUT-DOWN 
Shutdown is accomplished by depressing and releasing the Ratemeter front panel power switch.  

INOTE7 

Verify that the required individuals are informed that, 
depending on specific plant configuration, alarm actuation 
or control function may occur when Ratemeter power is 
removed. The relay outputs for High, Alert and Fail will 
change state upon power removal.

Conti-olRoom Intake Radiation Monitors 3.5
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Section 4 

OPERATION 

4.1 OPERATION 
Once Start-up and acceptance testing of the monitoring channel is completed, the operation of the equipment is 
fully automatic. The Detector continuously monitors Intake Duct gamma radiation and provides a proportional, 
pulse train to the Ratemeter signal input. The Ratemeter displays the equivalent radiation dose rate present in 
the Intake Duct and provides visual alarms and relay contact outputs should the value exceed entered set 
points. Continuous, radiation proportional, logarithmic analog outputs in the form of 4-20 mA and 0-10 VDC 
are provided for chart recorders, data loggers or plant computer. Failure of the Detector, Ratemeter power 
supplies or Ratemeter microprocessor produce a contact state change and cause a visual indicator to 
illuminate.  

When a Ratemeter is activated, a radioactive Check Source is provided to verify channel response. It is 
recommended that the Check Source be activated at regular intervals and its response noted. As the isotope 
used for the Check Source has an extremely long half-life and does not require decay correction, any marked 
departure from the previous response value may be considered abnormal.

Control Room Insiake Radiation Mon ziors 4-1
Control Room Instake Radiation Monztors 4-1



Section 5 

MAINTENANCE, 
CALIBRATION AND 

TROUBLESHOOTING 

5.1 MAINTENANCE 
The monitoring channels are designed to operate for extended periods of time with no scheduled maintenance.  
Periodic'inspection of the physical condition of gaskets and cabling is recommended. These inspections should 
be performed at the time of yearly calibration or source testing unless environmental conditions warrant more 
frequent checks. -Replace any gasket showing deterioration such as cracking, checking or shrinking.  

Dust build-up on the 948B-1 Rack Chassis ventilation screens should be prevented. High dust conditions may 
warrant periodic cleaning of ventilation screens as a precaution against heat accelerated electronic failures 
occurring in the Ratemeter. Dust loading should be checked at the time of yearly Ratemeter electronic tests 
unless environmental conditions warrant more frequent checks.  

The GM tube utilized in the 897A-210 Detector has a manufacturer specified normal life of 5E10 counts.  
With a 50 tmR/h detector dose rate producing an average output of 15 CPM, the theoretical life span of the 
tube exceeds 6E3 years. Although higher dose rates, elevated temperature, and the practical limits of the 
tube's hermdtic seals will reduce tube life from this theoretical value, no periodic tube replacement is 
recommended.  

5.2 CALIBRATION - DETECTOR 
Each detector is factory calibrated at multiple points over its entire range and provided with a data sheet listing 
Conversion Constant and Tau (dead time) values. These values are selected by computer curve fit to achieve 
the best possible detector linearity (rate dependence). A three position, 10 mCi 137Cs equipped Field Calibrator 
(p/n 848-8A) is provided for field verification of monitoring channel response. This device produces nominal 
rates of 5, 50 and 250 mR/h. Inovision Radiation Measurements does not recommend altering the Conversion 
Constant in the field based on 848-8A Field Calibrator response.

Control Room Insuike Radiation Monitors 5-1
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Section5 
MAINTENANCE CALIBRATIONAND TROUBLESHOOTING 

SWARNING 

THE 848-8A FIELD CALIBRATOR IS A SOURCE OF 
IONIZING RADIATION. ALL PERSONNEL INVOLVED IN 
ITS USE MUST BETRAINED IN THE SAFE OPERATION 
OF SUCH DEVICES. READ THE OPERATING MANUAL 
FOR THE 848-8A PRIOR TO USE.  

I Cauon 

Insure that all required personnel are informed thatALARM 
actuation and RELAY CONTACT STATE CHANGE may 
occur during the performance of the monitor calibration 
check.  

1. To perform a response test using the 848-8A, turn off Ratemeter AC power and remove the 
S 157033A1 1 Detector Mounting fabrication from the S 157033A1 Duct Adapter. Disconnect the field 
cable from the S157033A1I bulkhead connector. Loosen the two set screws on the detector mounting 
bracket using a 1/8" hex (Allen) key and allow the detector to slide forward in the mounting bracket. A 
second individual, in communication with the person at the detector location, is required in the Control 
Room to monitor the Ratemeter Display.  

2. Disconnect the Detector from the S157033A11 pigtail and connect the field cable to the Detector. Turn 
on Ratemeter AC power and allow a 15-minute warm-up to elapse prior to proceeding.  

3. Decay correct to the current data the dose rates for the three positions of the 848-8A Field Calibrator.  
The baseline rates for the three positions are found on the Data Analysis sheet of Inovision procedure 
CAL848-8AD. The half-life of the 848-8A calibrator source is 30.0 years.  

4. For the OPEN and CLOSED positions of the calibrator, multiply the decay corrected dose rates by 0.75 
and 1.25 to obtain the minimum and maximum response limits. For the INTERMEDIATE position of 
the calibrator, multiply the decay corrected dose rate by 0.70 and 1.30 to obtain minimum and maximum 
response limits.  

5. Place the 848-8-105 GM Adapter on the 848-8A Field Calibrator and insert the detector into the 848-8
105 mounting bracket until it bottoms against the stop pins.  

6. Allow a minimum of one minute to elapse, and then record the average display value of the Ratemeter 
for the 848-8A CLOSED position.  

7. Unlock the 848-8A and move the Field Calibrator source position lever to the INTERMEDIATE 
position. Allow a minimum of one minute to elapse, and then record the average display value of the 
Ratemeter for the INTERMEDIATE position.  

8. Move the 848-8A source position lever to the OPEN position. Allow a minimum of one minute to 
elapse, and then record the average display of the Ratemeter for the OPEN position.  

9. Return the source position lever to the CLOSED position, lock and secure the 848-8A Field Calibrator.  
Turn off Ratemeter AC power and reinstall the Detector and operating configuration cable connections.  

10. Place the Detector Mounting fabrication back into the Duct Adapter and replace all retention hardware 
in the reverse sequence from removal. Tighten the eight V/" hex nuts to 75 inch pounds in an alternating 
pattern.  
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"Section5 
MAINTENANCE CALJBRATIONAND TROUBLESHOOTING 

11. Apply Ratemeter AC power, verify detector operational Check Source Response and return channel to 
service.  

When a Field Calibrator source check fails to provide acceptable results, the following items should be verified: 

1. Detector High Voltage is a nominal 575 VDC 

2. Ratemeter Lower Discriminator is a nominal 0.50 VDC 

3. Ratemeter Upper Discriminator is a nominal 7.0 VDC 

4. The 848-8A has no physical damage, missing alignment guides or other operational'abnormalities.  

5. Ratemeter set points for Conversion Constant and Tau are correct for the detector in use.  

6. Ratemeter counter is correct - verify by injecting a five-volt square wave of known frequency into 
the Signal Input with the Conversion Constant set to 1.OOEO and Tau set to O.OOEO.  

If none of the items listed above prove to be the cause of channel failing the response check, the detector 
should be returned to the factory for repair and calibration.  

5.3 CALIBRATION - RATEMETER 
If Test Firmware and the 942TS breakout box are available, perform procedure TP956A-201-3 provided with 
the 955A Standard Manual as described in Section 6 of the manual.  

If Test Firmware and the 942TS breakout box are not available, perform the testing and adjustment (if 
required) per Section 7 of the 955A Standard Manual.  

Ratemeter testing in accordance with one of the two above methods is recommended yearly. If malfunction is 
suspected, it is desirable to run the testing described in Section 7 to aid in trouble-shooting.  

5.4 TROUBLESHOOTING 
All routine trouble shooting of the monitor can be accomplished with a minimum of external test equipment. A 
digital voltmeter and dual trace, 75 Mhz (minimum) oscilloscope are recommended. Use Loop Diagram 
S157033A-104 for the following steps.  

1. If the channel fails to respond when the Detector operational Check Source is activated, use the 
oscilloscope to determine if a nominal 5-volt square wave is present at the Ratemeter BNC Signal Input 
P4.  

2. If no waveform is present, verify the Ratemeter High Voltage supply is operating at a nominal 575 
VDC. A 1000:1 test jack is provided on the Ratemeter HV printed circuit board for this purpose.  

3. If a nominal 575 VDC is present at the Ratemeter, verify that the required 575 VDC high voltage and 
+15 VDC low voltage supplies are present at the detector field connection.

Control Room Insiake Radiation Monitors 5-3
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Section5 
MAINTENANCE, CALIBRATION AND TROUBLESHOOTING 

4. If the one or more of the supplies is not present and the Ratemeter is not at fault, verify that the 
associated conductor has continuity. If both HV and low voltage conductors have continuity, verify that 
both check source conductors, common (ground return) conductor and the Signal conductor all have 
continuity.  

5. If no fault is found in the Ratemeter or with field cabling, the Detector must be assumed to be at fault.  
Trouble-shoot the Detector using the 897A section of the 955A Standard Manual.  

More in depth trouble-shooting information is provided in the 955A Standard Manual along with all internal 
circuit diagrams for all equipment 
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AppendixA 

APPLICABLE DRAWINGS 
AND BILLS OF MATERIALS

A.1 APPLICABLE DRAWINGS AND BILLS OF MATERIAL 
Appendix A provides a list of all contract specific drawings and bills of material. Standard Manuals in 
Appendix D contain generic product drawings and bills of material.  

Drawings

Drawing Number 

S157033A-104 
S157033A1 
S 157033A13 
S157033A2 
S157033A-105 
960SS-200-10 
960SS-200-13 
50-100 
GEL948B- 1 
948B-1-5 
848-8-105 

Bills of Material 

S157033A1 
S 157033A2 
960SS-200-10 
948B1-1-5 
848-8-105

Description

Loop Diagram, Channels R45 and R46 
Duct Adapter Assembly 
Gasket, Duct Adapter 
Line Filter/Surge Suppressor Assembly 
Schematic, Line Filter/Surge Suppressor 
Surge Suppressor PCB Assembly 
Surge Suppressor Schematic 
Composite Cable, sheets 1 and 2 
Dimensional Outline, Rack Chassis 
Assembly, Rack Chassis 
GM Adapter Assembly, Field Calibrator

Duct Adapter Assembly 
Line Filter/Surge Suppressor Assembly 
Surge Suppressor PCB Assembly 
Assembly, Rack Chassis 
GM Adapter Assembly, Field Calibrator
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SPECIFICATION 
10 CONDUCTOR CABLE

CONSTRUCTION: 

2 Coaxial Cables: 
a. Conductor: 

b. Insulation: 

c. Shield: 

d. Jacket: 

e. Impedance: 
f. Caaitne

I-RGSB C/U Type 
#21 AWG 19/.0071 T/C 

Irradiation Crosslinked 
Polyethylene .116- ± .004
#36 AWG T/C 90% 
Min. Coy. .150" Max.  
Irradiation CrosslInked 
Polyolefin .1950 + oo4l 
50 ± 2 ohms, 
32 pf/ft. Nom.

I-RG59 B/U Type 
Solid .023' Copper covered 
steel ;0% Conductivity 
Irradiation Crosslinked 
Polyethylene .liG t .0841 
#34 AWG B/C 90% 
Min. Coy. .191" Max.  
Irradiation Crosslinked 
Polyolefln .242" ± .004' 
75 ± 3 ohms 
21 pf/ft. Nom.

-- JACKET 

-DRAIN WIRE 

"TAPE SHIELDBINDER

#18 AWG 7/.8152' stranded tinned copper insulated with a .030' nominal wall of irradiated crossllnked polyolefin.  
Nom. O.O, .106" 

Pair twisted with a 3.0" max.lay. Nom 0.0 .212' 
(Major Axis)

4 Singles: #18 AWG 7/.0152' stranded tinned copper insulated with a .030' 
nominal wall of irradiated crosslinked polyolefin.  

Jnm n n tnrl
Conductor Identification: 

Coaxial cables printed RG5B C/U Type and RG59 B/U Type on Jacket: 
1. R659 B/U Type 
2. R658 C/U Type

Pair #1

4. Pair #2

Filler Material: 
Cabling: 

Binder:

Black 
White 
Red 
Green

Single conductors: 
5. Orange 
6. Blue 
7. White/Black 8. Red/Black

8. Red/Black
Flame retardant foam polypropylene as required.  
As per cross-sectional diagram with a 9.0' maximum 

Nom. O.O.  
.002' mylar wrap. Nom. 0.0.

lay.  
.533" 
.541'

SUGGESTED VENDORS: 
FL SURPRENANT WIRE & CABLE 
BOSTON INSULATED WIRE & CABLE

D REDRAWN & REV PER ECO 2CR12-89 'rpT *1 .*Z Z (R 

REV. DESCRIPTION D "WT/D E 011 /DATE 06/D A TE APP/DATE U/ D ATE 
TH IDRA•WING IS THE PROPERJ O VICTWaIW. SP, EF.: IMC=ORPORTEO. EIn•HER THE OTRYAIN. NOR RE
PALXNJTIMES OF IT. MDR INFORMATION DERIVED FROM IT.IS TO KE SlYEN TO OTHERS. NO USE 
1 TO BE MADE OF IT VHICI IS. OR MAY BE V I C T O R E E N , I N C.  INJURIOUS TO VICTOREEN. INCORPORATED 

ICLERMES ULUSS OPTIInAL T• E S WI CON IIA EM n.,SOLON.0H.I39-3395 
OTI'IsE SPECIFIED IF SPECIFIED 

1.UIN_ TITLE Ax .5_ CABl F npTP r~no

10/CONDUCTOR 

SIZE OWDING MMOE REO.  

B 50-100-TAB D • sm i wD7sx

.AA 

Mxx

.3 

.115

M6LES /-I I

j IlIT APPLICATION
MEET W 2 TALE

2 Pair:

Pairs: 
3.

, • L • ++ • • . +o •1 , tit.+, ,,o+ .,.,.
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SPECIFICATION (CONTINUED)

Drain wire: 

Tape Shield: 

Jacket: 
Finished OD.D.: 

Inspection Test Vo 

Flame Test:

#20 AUG 7/.0121' stranded tinned copper spiraled around 
cable and In contact with aluminum mylar tepe shield.  
Aluminum mylar tape wrap with aluminum aide facing In.  

Nom. O.D. .517' 
.0680' Nominal wall of hypalon per IPCEA S-19-81.  
.667" ± .025" 

Teat Requirements

ltage: RG59 B/U Type: 
RG58 C/U Type: 
#18 AUG Condrs.:

5000 V RMS 
3500 V RMS 
2500 V RMS

DESCRIPTION (CONTINUED) 
III. Cable Assembly: 

A. Sub-assembly 
B. Final Assembly 

C. Binder Tape 
D. Overall Shield 

.E. Overall Jacket 
F. Outside Diameter. nom.

Cable IEEE 383 70,000 BTU ribbon burner.

10/C Detector Cable 

DESCRIPTION:

I. Coaxial Components: RG 58/U alt.  

A. Conductors 191.0071' T.C.  
8. Insulation Crosslinked Polyethylene 
C. Flame Tape Mica tape 
D. Diameter under shield .119' 
E. Shield #36 AUG 921 Coverage 
F. Insulation wrap .001' Mylar 
G. Jacket type Bostrad 7 (CSPE) 
H. Thickness. nom. .015" 
J. O.D.. nom. .181' 
K. Impedance. nom. 50 Ohms 
L. Capacitance. nom. 32 pf/ft.  
M.Dielectrlc Strength(min) 5.0 KVAC for 1 min.  

II. Instrument Components:
A. Conductors 
B. Insulation (Each Cond.) 

C. Insulation Covering 
(Each Conductor) 

D. Voltage Rating

RG 59/u alt.  

19/36 T.C.  
CrosslInked Polyethylene 

Mica tape 
.115' 

#36 AUG 921 Coverage 
.001' Mylar 

Bostrad 7 (CSPE) 
.015" 
.217" 

75 Ohms 
21 pfPft.  

7.0 KVAC for 1 min.

8x #18 AUG. 7/.0152' T.C.  
.020' Ethylene propylene rubber per 
IPCEA S-68-516 Interim #1 
.010' Bostrad 7 (CSPE) per 
IPCEA S-19-81 
300V

Twist 2 pairs #18 AUG 
Cable 2 coaxes. 2 twisted pairs.  
and 4 x #16 AUG leads around 
a glass filler core 
Flame retardant grade 
Aluminum/mylar tape with #20 AUG 
stranded T.C. drain wire 

.060' Boatred 7(CSPE)per IPCEA 5-19-81 
.675' + .015 

- .035

TAB OUTER JACKET (SOLID OR STRIPED) 

50-100 BLACK 

50-100-1 RED 

50-10072 GREEN

D REDRAWN & REV PER ECO 2CR12-89 -7
Ia. 0MrIPTON MQTE I DTE IDMTE LATE 
THIS DRAWING18 THE PROPERTT 1F VICTOREEN.  
ICORPORATED NEITER ITE ATHRING. NOR JRE
PROOC"IONS OF" IT. NOR INFORKATION DERIVEO 
FROM IT.'8 TO OE GIVEN TO OTHRS. NO USE 1S TO BE MAD OF IT WHICH 18. OR MAY BE V C O E N I C 
INJURZOU8 TO VI"CTOZEN. INCORPORATED C, I 

IO E ESS O'PIIMIAL TMHW ES 6M C iP 8 ..•IS.N HtI 39-3395 
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Product No: S157033A1 
Rev: 002 ECN: 2014 
Drawing Number: S157033A1

QPADEVO011 Inovision Radiation Measurements, LLC 
Product Structure

5/29/01 8.42.13 PAGE

DUCT ADAPTER ASSEMBLY

Item 
No. Product Number DrawingNo. Siz Description Quantity ECH

S157033A11 
S157033A12 
S157033A13 
857-10-7 
857-10-22 
31-63 
50-100 
92-7005-9A 
92-7005-12A 
92-7005-17A 
5-1001 
5-822 
5-858 
5-842 
5-1307 
5-1308 
NSJ-4325

$157033A11 
$157033A12 
S157033A13 

NONE 

PER PRINT 
PER PRINT 
PER DWG

D DUCT ADAPTER FABRICATION 
D DETECTOR MTG. FABRICATION 
C GASKET - DUCT ADAPTOR PLATE 

GASKET, 2.0 SQ X .031 THK 
SCREW,SEELPH 6-32 SLOT .50 SS 

PN CONNECTOR, BULKHEAD 
CABLEP COAX, 1O/C, DETECTOR 

D CLAMP 
D BUSHING 
D CONNECTOR, FEMALE 

SCREW, CAP, H, .25-20 X .75 
WASHER, SPLIT, .25, SS 
NUT, HEX, .25-20, SS 
WASHER, FLAT, .25, SS 
NUT, 1/4-20, 316SS 
STUD, 1/4-20, 316SS 
SEALANT, LOCTITE, GRADE A

N END OF REPORT ***

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17
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1.000 
1.000 
1.000 
1.000 
4.000 
1.000 
2.000 
1.000 
2.000 
1.000 
4.000 

12.000 
12.000 
4.000 
8.000 
8.000 

.010

EA 
EA 
EA 
EA 
EA 
EA 
FT 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA

1740 
1740 
1748 
1590 
1590 
1686 
1590 
1587 
1587 
1587 
1590 
1590 
1590 
1590 
1590 
1590 
1590

1 
1 1 

2 

1 4 
8 
8 
8 

2 
2 
1

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N
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Y 
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Product No: $157033A2 
Rev: 001 ECN: 1740 
Drawing Number: $157033A2

QPADEVO01I Inovision Radiation Measurements, LLC 
Product Structure
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FILTER/SURGE SUPPRESSOR

Item 
No. DrawingNo. Siz Description Quantltv

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40

Product Number 

92-9015-A 
960SS-200 
92-7041-2A 
92-7044-A 
$157033A21 
MSB-0071-1 
MSB-0071-2 
MSB-0071-4 
36-86 
19-2 
57-112 
$157033A-105 
5-268 
5-389 
5-266 
5-852 
39-106 
5-838 
14-235 
5-837 
5-824 
5-794 
5-825 
5-713 
5-282 
5-200 
5-836 
5-833 
5-850 
5-261 
67-81-4S 
67-82-4 
67-83-3S 
61-1 
SM-2202 
36-10 
200-135 
61-5 
TPS157033A2 
WLS157033A2

ECH

FILTER POWER LINE 
PER BOM BM SURGE SUPPRESSOR 
92-7041-2A B 12 POLE BARRIER STRIP WITH 

FUSE BLOCK,2 POSITION 
$157033A21 D CHASSIS, PROCESSED 

WIRE, iOOK-UP, 18 AWG, WHITE 
WIRE, HOOK-UP, 18 GA, BLACK 
WIRE, HOOK-UP, 18 AWG, GREEN 
TERM, LUG, CRIMP, 22-16, #6-8 
FUSE, 2A 250V, 3AG 
TERMINAL STRIP, 6 POINT 

PER PRINT C SCHEMATIC, SURGE SUPPRESSOR 
SCREW, MACHt, FHI, 6-32 X .31, 
SCREW, MACHI, PII, 8-32 X 1.12, 
SCREW, MACH, FH, 6-32 X .25, 
NUT, N1EX, 6-32, SS, SM 
STANDOFF, M/F, 6-32 X .25, HEX 
WASHER, FLAT, 6, SS 

NONE PN FERRITE CUBE 
WASHER, SPLIT, 6, SS 
WASHER, FLAT, 8, SS 
WASHER, SPLIT, 8, SS 
NUT, HEX, 8-32, SS 
WASHER,FLAT,8,N,NAT 
SCREW, MACH, FH, 6-32 X .50, 
SCREW, MACHI. FH, 4-40 X .44, 
WASHER, SPLIT, 4, SS 
WASHER, FLAT, 4, SS 
NUT, HEX, 4-40, SS, SH 
SCREW, MACHI, PH, 6-32 X .25, 
CONNECTOR, 4 PIN, CIRC, CABLE 
CONNECTOR, SHELL/CLAMP 
CONNECTOR INSERT,F,18-16 WIRE 
HARNESS TIE PANDUIT MINIATURE 
SLEEVE, SPIRAL-WRAP .06"-.5"OD 
TERM, LUG, SOLDER, LOCK EYELET 

200-135 B NAME TAG 
PN HARNESS TIE PANDUIT MINIATURE 

PER TP TP TP FOR S157033A2 FILTER/SERGE 
PER WL WL ASSEMBLY WIRE LIST FOR

2.000 
2.000 
1.000 
2.000 
1.000 

.000 

.000 

.000 
36.000 

4.000 
1.000 
1.000 
4.000 
4.000 
6.000 

24.000 
8.000 

24.000 
2.000 

22.000 
4.000 
4.000 
4.000 
4.000 
4.000 
2.000 
2.000 
2.000 
2.000 
8.000 
2.000 
2.000 
6.000 

24.000 
.001 

2.000 
1.000 
2.000 

.000 

.000

*** END OF REPORT ***
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EA 
EA 
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1590 
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1590 
1590 
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1590 
1590 
1686 
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1590 
1590 
1590 
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1590 
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1590 
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1590 
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1590 
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Product No: 960SS-200-10 SURGE SUf 
Rev: 005 ECN: 11CR16-99 
Drawing Number: 

Item 
No. Product Number DrawingNo. Siz 

92-1088-A 
Loc: R1,2 

92-3047-A 
Lac: C1-3 

92-6035-A 
Loc: CR1-3 

960SS-200-12 
960SS-200-13 
960SS-200-14 

2 960SS-200-11 
5 MSA-0007 
6 MSB-0071-4 
7 92-7043-A NONE PN 

12 GT2 
13 MSJ-4567 
14 TP960SS-200-10

Oil 

PPRESSOR ASSEl

Inovision Radiation Measurements, LLC 
Product Structure 

4BLY

Description 

RESISTOR, 2, 5W 

CAPACITOR,.1 UF 

DIODE, VARISTOR, 130V AC 

SILKSCREEN,SURGE SUPPRESSOR P.  
SCHEHATIC,SURGE SUPPRESSOR 
SOLDER HASK,SURGE SUPPRESSOR 
CIRCUIT BOARD PROCESSED 
SOLDER, CORE, 60/40, .031 DIA 
WIRE, HOOK-UP, 18 AWG, GREEN 
TERHINAL,LUG,RING,22-16AWG,RED 
PRINTED CIRCUIT BD TRAVELLERS 
INK, EPOXY, WHITE 
TEST PROCEDURE,SURGE SUPPR BD

Quantity 

2.000 

3.000 

3.000 

1.000 
1.000 
1.000 
1.000 

.0Ol 

.001 
1 000 
1.000 

.001 

.001

EA 

EA 

EA 

EA 
EA 
EA 
EA 
LB 
FT 
EA 
EA 
QT 
EA

ECN 

1590 

1590 

1590 

1590 
1590 
1590 
1590 
1303 
1590 
1622 
1590 
1590 
11CR16-99

5/29/01 8.43.30 PAGE

Rev 

2 

1 

2 
2 1 
5 
2 

1

Obs 

N 

N 

N 

N 
N 
N 
N 
N 

N 
N 
N N 
N

Act 

Y 

Y 

Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y

*** END OF REPORT ***

1



14:35:08 300 
TODAY: 11/17/92 
PART: 948B-1-5 

iTEM 
NBR. PART NUMBER 

1 948B-1-3 

2 844-7-7 

3 5-189 

4 846-1-33 

5 946-1-6 

6 5-261 

7 5-837 

S 948-1-4 

9 5-361 

10 5-794 

11 5-825

VICTOREEN. INC.  
COMPONENT BILL OF MATERIAL 
DESC: ASSEMBLY, 2 BAY CHASSIS 

DESCRIPTION 

CHASSIS. 2 BAY. AREA MONITOR 
LOC: 

GUIDE 
LOC: 

SCREW. MACH, FH, 4-40 X .31, 
LOC: 

BRACKET NUT 
LOC: 

ADJUSTABLE WEDGE 
LOC: 

SCREW. MACH. PH, 6-32 X .25.  
LOC: 

WASHER, SPLIT, 6, SS 
LOC: 

RACK CHASSIS REAR MOUNT BRACKE 
LOC: 

SCREW. MACH, PH, 6-32 X .38.  
LOC: 

WASHER. SPLIT, 8. SS 
LOC: 

NUT. HEX, 8-32, SS 
LOC:

JUANTIT) 

1 .00c 

4.000 

6.000 

4.000 

2.000 

2.000 

2.000 

2.000 

4.000 

4.000 

4.000

PAGE I1 

REV: A 
ECN: 11JR2-92 

ECN 

} EA 11JR2-92 

EA J11R2-92 

EA IIJR22-02 

EA 1JRR2-92 

EA 1J1R2-92 

EA 11JR2-92 

EA 11JR2-92 

EA BM 11JR2-92 

EA IIJR2-92 

EA 11JR2-92 

EA 11JR2-92
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Product No: 848-8-105 
Rev: 004 ECN: 2004 
Drawing Number: 848-8-105

QPADEVO011 Inovision Radiation Measurements, LLC 
Product Structure

5/29/01 10.42.28 PAGE

ASSEMBLY FIELD CALIBRATION

Item 
No. Product Number DrawingNo. Siz Description Quantity ECH

848-8-106 
848-8-108 
848-8-109 
848-8-112 
848-8-113 
848-8-114 
12-36 
43-1 
5-261 
5-297 
5-352 
5-852 
5-848 
5-767 
200-135 
848-8-3086

ADAPTER HOUSING 
GUIDE BLOCK, PROCESSED 
ACTUATOR ARM 
CAM FOLLOWER 
LOCK BAR 
SUPPORTDETECTOR 

NONE PN EXTENTION SPRING .1880D/.72LG 
WASHER, EXTRUDED, .141ID/.250D 
SCREW, MACH, PH, 6-32 X .25, 
SCREW, MACH, BH, 6-32 X .88, 
SCREW, MACH, PH, 8-32 X .31, 
NUT, HEX, 6-32, SS, SH 

NONE PN NUT, HEX, 2-56, SS 
WASHER, INT, 8, S, CP 

200-135 B NAME TAG 
KEY GUIDE ASS'Y

*** END OF REPORT ***
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EA 
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EA 
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Appendix B 

CALIBRATION 
PROCEDURES AND DATA

B.1 CALIBRATION PROCEDURES AND DATA 
Appendix B contains all radiation calibration procedures and resulting data for Detectors to be provided under 
the contract as well as the 848-8A Field Calibration data. Note that this information is provided as baseline 
data for both the detectors and the calibrator. It is not intended that these procedures be performed on-site.  

Procedures

CAL-GM6 

CAL848-8AD 

Data Sheets

CAL-GM6

Range Calibration Procedure for 897A Series Detectors 

Field Calibrator Calibration Procedure - Digital

Data Sheets for 897A-210 sOn 131,132 and 100762

CAL848-8AD Data Sheets for 848-8AD s/n 101364

Control Room Instake RodLotion Monitors B-i

W,

Control Room Instake Radiation Monitors B-1
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VICTOREEN, 
TITLE: 
CUSTOMER: 
DOCUMENT:

INC.  
897A GM Detector Factory Calibration Procedure 
N/A 
CAL-GM6 REV. A

1.0 PURPOSE 

The purpose of this procedure is to provide detector specific calibration data and to insure 
the detector performance is within stated tolerances.  

2.0 SCOPE 

2.1 To develop calibration data for the 897A series detector so that parameters can be determined for use with the 960 based Digital Area Monitor or 956 Series Area Monitor Readouts and to set or verify the detector's anti-jam function. In addition, 
the performance of 897A series detectors used with Analog Area Monitors or 
provided as replacements will be verified.  

2.2 The parameters that will be determined by this procedure are: 

- Conversion Constant 

- Dead Time Correction 

- Background Countrate 

- Linearity 

- Check source response with conversion constant entered 

3.0 RESPONSIBILITIES 

3.1 Personnel performing this procedure must have a skill level per S.O.P. 902.003 of Level 1 and be an approved user of the radiation facilities utilized in this procedure.  

3.2 QA has the responsibility to insure that this procedure is properly implemented and that all data is reviewed and approved prior to movement of material to the next work station. In addition, Q.A. shall retain copies of all data generated in a job file 
for the detector(s) calibrated.  

cal/d#6/cal-gm6.doc FLE GOPy



VICTOREEN, INC.  
TITLE: 897A GM Detector Factory Calibration Procedure 
CUSTOMER: N/A 
DOCUMENT: CAL-GM6 REV. A 

4.0 ENVIRONMENTAL CONDITIONS 

4.1 Environmental conditions for temperature and humidity shall be the prevailing 
laboratory ambient.  

5.0 EQUIPMENT REQUIRED 

5.1 #2 Phillips screwdriver.  

5.2 Completed and signed TP897A Data Sheets for detectors to be calibrated.  

5.3 956A-201 Digital Readout Module, must be calibrated.  

5.4 Calibrated Source Ranges (TRI-SOURCE or SICR).  

5.5 Computer and Disc containing program 94085701 Rev. B for GM Area Monitors.  

5.6 Mou'nting Fixtures for detectors in TRI-SOURCE and SICR as required.  

5.7 956A-201 to 897A series detector - 20 ft. minimum length.  

5.8 Digital Voltmeter: Fluke 8050A or equivalent - must be a calibrated device.  

5.9 Data Sheets. (Sample attached. These sheets delineate the minimum recording 
requirements; computer data sheets must contain the same minimum information.  

5.10 Oscillosc-0ope 50 Mhz - must be a calibrated device and be'equipbed with a X1O 
probe.  

"6.0 REFERENCES 

6.1 Procedure CAL-TRI-SOURCE.  

6.2 Procedure'CAL-SICR.  

6.3 955A-1-1: Instruction manual for ratemeter and detector.  

cal/d#6/cal-gm6.doc 5ILEGOPY'



VICTOREEN, 
TITLE: 
CUSTOMER: 
DOCUMENT:

INC.  
897A GM Detector Factory Calibration Procedure 
N/A 
CAL-GM6 REV. A

7.0 PROCEDURE 

7.1 Configure 956A-201 ratemeter shown in Table 1.  

TABLE 1

NOTE

Anti-jam function on the 956A-201 used for calibration should be disabled by removing Jumper JP7 and placing JP6 in the 2 - 3 position.

7.2 Mount detector in TRI-SOURCE using Adaptor Fixture and allow 15 up period for detector and all electronics prior to data collection.  height so that the laser spot is located on the detector housing 
Figure 1.

minute warm
Adjust Table 
as shown in

7.3 Remove and retain the screws holding the detector assembly into the housing along 
with the plastic washers.  

7.4 Connect the oscilloscope to center pin of signal input jack P5 on the 956A-201 using a X1O probe. The probe ground lead should be connected to the P5 grounding lug. Set the oscilloscope trigger to "AUTO", vertical gain to 1 volt/division, coupling to "DC" and a sweep rate of 5 microseconds/division.  

7.5 Using the TRI-SOURCE in accordance the instructions in Procedure CAL-TRISOURCE, expose the detector to the dose rate as given in Table 2 for anti-jam adjustment. Adjust potentiometer R41 on the detector circuit board in increments of 1/4 turn counter-clockwise until the oscilloscope just begins to show symmetrical anti-jam output square wave adjustment. Stop adjustment.

cal/d#6/cal-gm6.doc

FILE GOPY 6



VICTOREEN, INC.  
TITLE: 897A GM Detector Factory Calibration Procedure 
CUSTOMER: N/A 
DOCUMENT: CAL-GM6 REV. A 

TABLE 2-

DETECTOR TYPE REQUIRED FIELD INTENSITY 
897A-210 
897A-211 3.09E3 to 3.22E3 mR/h 
897A-220 
"897A-221 3.07E4 to 3.20E4 mR/h 
897A-230 
897A-231 2.45E5 to 2.55E5 mR/h 

7.6 Place the 956A-201 function switch in position 8 (Calibrate Mode) and enter a 60 
second count time. When the backlight legen'ds' cease -flashing, record the anti-jam 
count rate on the Data Sheet.- A-minimum count value'of 2.40E6 is required for 
this step.  

7.7 Using the Calibration Sources in accordance with instructions in procedures CAL
TRI-SOURCE and CAL-SICR, expose the detector in accordance with Tables 3, 4, or 
5 depending on detector type. Begin counting only after the source if fully open or raised. Count timesshould be, adjusted for a mininum" of 10,000counts or a 
"maximum of five minutes counting time -- whichev'er occurs first.  

7.8 Using computer and program 94085701 Rev. B, enter NET count rates to 
determine Dead Time Correction value and Conversion Constant and record on Data 
Sheet. Attach print-out to Data Sheet. Acceptance Criteria is a value of less than 
20% for linearity error. If information is available, enter Customer, S.O. Number, 
etc., into 94085701 program along with operator and detector model and serial 
numbers.  

7.9 Place the 956A-201 function switch in position 5 and enter the Conversion 
Constant (CCU). Move the function switch to position 2 and enter the Deadtime 
(TAU) value. These values were determined in Step 7.8 and should be rounded to 
three significant digits for entry.  

7.10 With the calibrator source lowered and all alternators lowered, activate the check 
source push-button on the 956A-201 ratemeter. Record the check source mR/h 
response on the Data Sheet when the displayed value has stabilized.  

cal/d#6/cal-gm6.doc FILE 7OPY



VICTOREEN, 
TITLE: 
CUSTOMER: 
DOCUMENT:

INC.  
897A GM Detector Factory Calibration Procedure 
N/A 
CAL-GM6 REV. A

7.11 Sign completed Data Sheet and traveler step at the completion of the calibration if all values are within tolerance. Reject any detectors that have failed this procedure and forward along with copies of the data taken to the Production or Repair 
Department as appropriate.  

7.12 Reinstall the six screws and flat washers removed in Step 7.3 that retain the 
detector into the housing.  

8.0 DOCUMENTATION 

8.1 Computer generated Data Sheets are used for Source Range and Set-up Data. A legible copy of the Curve Fit printout shall be attached to the Data Sheet. A copy of these data sheets will be forwarded to the Staff Physicist.  

8.2 When a detector is accepted into stock, the Data Sheets shall remain with the 
detector.  

8.3 When a detector is assigned to a job, the Traveler (if applicable) shall be completed with the P.O. number and any other appropriate customer identification.  

8.4 When a job is shipped, records shall be retained by QA appropriately filed and 
microfilmed.

cal/d#6/cal-gm6.doc

FILE COPY 8



VICTOREEN, INC.  
TITLE: 897A GM Detector Factory Calibration Procedure 
CUSTOMER: N/A 
DOCUMENT: CAL-GM6 REV. A

To be used with 897A-230 and 897A-231 Detectors

CALIBRATION POINT MINIMUM FIELD STRENGTH MAXIMUM FIELD STRENGTH 
#1 9.50E4 mR/hr 1.00E5 mR/hr 
#2 3.00E4 mR/hr 4.00E4 mR/hr 
#3 9.50E3 mR/hr 1.20E4 mR/hr 
#4 3.00E3 mR/hr 4.00E3 mR/hr 
#5 9.50E2 mR/hr 1.20E3 mR/hr 
#6 3.00E2 mR/hr 4.00E2 mR/hr 
#7 9.50E1 mR/hr 1.20E2 mR/hr 
#8 3.OOE1 mR/hr 4.OOE1 mR/hr 

TABLE 4: To be used with 897A-220 and 987A-221 Detectors 

CALIBRATION POINT MINIMUM FIELD'STRENGTH MAXIMUM FIELD STRENGTH 
#1 9.50E3 mR/hr 1.00E4 mR/hr 

"L-7#2 3.00E3 mR/hr 4.00E4 mR/hr #3 9.50E2 mR/hr 1-.20E3 mR/hr 
#4 3.00E2 mR/hr "-A.OOE2 mR/hr 
#5 9.50E1 mR/hr 1.20E2-mR/hr 
#6 3.OOE1 mR/hr 4.OOE1 mR/hr 
#7 9.50E0 mR/hr 1.20E1 mR/hr 
#8 3.OOEO mR/hr 4.OOEO mR/hr 
#9 9.50E-1 mR/hr 1.20E0 mR/hr 

TABLE 5: To be used with 897A-210 and 897A-21 1 Detectors 

CALIBRATION POINT MINIMUM FIELD STRENGTH MAXIMUM FIELD STRENGTH 
#1 9.50E2 mR/hr 1.00E3 mR/hr

#3 
#4 
#5 
#6 
#7

3 .00U-l mu/nr
4. . .E2 mR/hr

1 .20E2 mR/hr9.5UE1 mR/hr
3.00E1 mR/hr
9.50E mR/hr

1.20E1 mR/hr r% n �% - - - .. t
.,5-.u0t mti/hr

4 .. O mR/hr

4.OOE1 mR/hr

1.20E0 mR/hr
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TABLE 3:

4.00E2 mR/hr

4.00E1 mR/hr

1.20E1 mR/hr
4.00EO mR/hr

9.50E=-i mh/nr 1.20EO mR/hr
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Sample 897A-21X Detector Data Sheet

Customer: P.O. No.:__ __ _ "

Project: W.O. No.: 

S.O. No.:

Detector Model No.: 

Readout Model No.:

7.5 Anti-jam Dose Rate 

7.6 Anti-Jam Duty CPM

897A-21

956A-201

Serial No.: Tag No.:'____

Serial No.: Cal Date:

mR/h (Actual) 

(2.40E6 Minimum)

7.7 Range Data

Position & No. of ". Atteniuators, Count Time Accumulated 
fSeconds} Counts

Gross Counts 
(Lcpm

Net Count Rate 

fcpm1
S.I.C.R. CALIBRATION INFORMATION

Background

TRI SOURCE CALIBRATION INFORMATION

Anti-Jam (2.40E6 Min.)

7.8 Conversion Constant: 

Linearity Error < 20% 

7.9 . Check Source Response:

Conducted By: 

Q. A. Review By:

Dead Time Correction: 

(Yes) 

mR/h (100 mR/h, Minimum)

Calibration Date:

Date:
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Readout Model No.:

897A-22 

956A-201

Serial No.: 

Serial No.:

Tag No.: 

Cal Date:

7.5 Anti-jam Dose Rate 

7.6 Anti-Jam Duty CPM

mR/h (Actual) 

(2.40E6 Minimum)

7.7 Range Data

Position & No. of 
Attenuators Count Time 

iSeconds)
Accumulated Gross Counts 

kclm)
Net Count Rate 

(cpm)
S.I.C.R. CALIBRATION INFORMATION

Background

TRI SOURCE CALIBRATION INFORMATION

Anti-Jam (2.40E6 Mm.)

7.8 Conversion Constant: 

Linearity Error < 20% 

7.9 Check Source Response:

Conducted By: 

Q. A. Review By:
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Cal Date:

mR/h (Actual) 
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7.7 Range Data

Position & No.-of 
Attenuators

Count Time Accumulated 
(Seconds C

Gross Counts Net Count Rate 
kcpm1 kpm1

S.I.C.R. CALIBRATION INFORMATION

Background

TRI SOURCE CALIBRATION INFORMATION

Anti-Jam (2.40E6 Min.)

7.8 Conversion Constant: 

Linearity Error < 20% 

7.9 Check Source Response:

Conducted By: 

q. A. Review By:
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Calibration Procedure for 

Model 848-8 Field Calibrator- Digital

�rw�
REV. LEVEL ECO # DESCRIPTIONIPAGES AFFECTED 

4 2069 Revise CLOSED and OPEN distances to envelope older calibrators with reduced 
activity.  

3 1957 Revised to incorporate current Tri-Source NIST traceable points.  
Revised Data Analysis Sheets to improve usability. Revised Tri-Source points to, 

B 12CR12-97 utilize 20 Ci Cs-137 Source with a maximum of two attenuators. Revise 977 
Response Tolerance for new sources. 

A 5JR7-95 Adapted from CAL848-8 for use with readouts only, and incorporate new Tri-Source 
_ _ values, use-o Dital Readout Electronics, and acceptance criteria.  

ENGINEERING L DATE / 
CALIBRATION LABORATORY DIREC-;OK • j'•..°"DATE _S/000/,
QUALITY ASSURANCE DATE i-'/k2 ,2,oo/ 
RADIATION SAFETY OFFICEI" DATE s"t•', o 
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1.1 The purpose of this procedure is to provide the customer with calibrated baseline dose rate data 
for the Model 848-8 Field Calibrator.  

1.2 This procedure defines the methodology for determining the actual dose rate, within +/- 10%, for the CLOSED, INTERMEDIATE and OPEN positions on the Model 848-8 Field Calibrators. For field use, this error should be combined with the overall detector accuracy and the statistical 
accuracy of the displayed value.  

2 SCOPE 

2.1 This procedure applies to the 848-8 Field Calibrator, when used with the following detectors: 

Model 857-2XA GM Detector for Salem Digital Application 
Model 897-XXX GM Detector used with 956 Series or Model 960 Readout 
Model 897A-XXX GM Detector used with 956 Series or Model 960 Readout 
Model 977-2XX Ion Chamber Detector used with 946 Series or Model 960 Series Readout 
Model 857A-XX GM Detector for Korea Digital Application 

NOTE When using the Calibrator with a Model 897A-XIX, Low Range Detector, the 
open position will overrange the unit, and should not be used.  

2.2 Each 848-8 Calibrator will be provided with Calibration Data for use with the Digital Application GM and 977-XXX Ion Chamber type detectors. When required by Sales or Repair Order, this procedure may also be used to obtain calibration data for the 848-8 calibrator with Digital Application GM stainless steel detectors. Unless otherwise required by customer, data for the 897A-220 GM Detector and 977-2XX Ion Chamber Detector will be provided. Note that the GM Detectors require the use of an adapter insert, P/N 848-8-105, in the 848-8. For GM Detectors with stainless steel housings, adapter P/N 848-8-400 is also required.  

2.3 In the field, reproducibility of the baseline data expected is +/- 20% of the decay corrected field for 977 Detectors and +/- 25% of the decay corrected field for 897 detectors. This tolerance shall be applied to each of the open and closed calibrator positions for each detector/calibrator geometry.  For the intermediate position, a tolerance of +/- 25% and +/- 30% is expected for the 977 and 897 detectors, respectively. This tolerance includes detector accuracy, detector/calibrator geometry, calibrator mechanical tolerances and counting statistics. The tolerance assumes the operator is consistent in his use of the calibrator, and averaging of the Digital Display Value.  
If the detector response is not within this tolerance, the detector should be removed from service, and a factory range calibration should be performed on the detector The field calibrator is designed to verify detector operation, and should not be used to modify correction factors 
determined in primary calibration.  
Customers should note that damage to the 848-8, calibrator or the 848-8-105 and 848-8-400 
adapters, missing calibrator hardware or rough handling may affect field dose-rate values.  

DATE TITLE Inovision Radiation Measurements 5/18/01 Calibraton Procedure for Model 848-8 
I/ / Field Calibrator- Digital 

REV ECO NO. RELEASED FOR D TRL SHEET NO SIZE 4 2 4 2=06N9 PRODUCTION 22 of 9 CAL8-8 A
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The 848-8 calibratorelectrically isolates the 977 series ion chamber from ground to prevent 
ground loops from occUrring. If the insulating channel or plastic dor'me nuts are missing, this 
function is compromised and may result in erratic detector operation due to grounding of the 
detector through the 848-8 if on a grounded platform or work surface.  

3 RESPONSIBILITIES 

3.1 The Calibration Department shall perform the calibration procedure and the data reduction.  

3.2 The R.S.O. or Staff Physicist shall review the data and calculations and retain a copy of 
completed data for their files.  

3.3 Quality Assurance shall review all data for completeness and this procedure. In addition, Q.A.  
shall retain copies of data generated in a job file.  

4 EQUIPMENT REQUIRED 

4.1 848-8 Field Calibrator (loaded with 137 Cs source capsule), source manufacturer Data Sheet with 

serial number and activity of source.  

4.2 848-8-105 Adapter (use customer's if purchased or Victoreen Test Unit if one is not purchased) 
GM Detector use only.  

4.3 848-8-400 Adapter. To be used with stainless steel GM detectors only.  

4.4 Victoreen Tri-Source Facility.  

4.5 Model 977 Series Detector (Victoreen Test Unit), calibrated.  

4.6 Model 946 Series Readout (Victoreen Test Unit), calibrated.  

4.7 Model 897A-220, 897-220 or 857A-2XX series Detector (Victoreen Test Unit), calibrated.  

4.8 Model 956A-100/200 Readout (Victoreen Test Unit), calibrated.  

4.9 Data Sheet (Sample attached. These sheets delineate the minimum recording requirements; 
other Data Sheets may be used as long as the minimum information'is recorded.) 

4.10 857 Digital Interface adapter (for use with 857 Detectors only).  

4.11 Model 857-20A or857-21A if to be supplied to Salem for digital area monitor applications.  

DATE TITLE Inovision Radiation Measurements 1 5/18/01 Calibration Procedure for Model 848-8 
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5 REFERENCES 

5.1 Victoreen CAL-TRI SOURCE, "Tn-Source with Multi-Attenuator Attachment".  

5.2 Victoreen Procedure "CAL-GM1".  

5.3 Operating Manual for 848-8 Field Calibrator (part number 848-8-1).  

5.4 Victoreen CAL-ION2, "977 Series Ion Chamber Calibration".  

6 PRECAUTIONS 
The Model 848-8 Field Calibrator and the Tri-Source Facility produce a high radiation field Proper 
monitoring and operations must be observed at all times 

6.1 Personnel monitoring shall be worn when performing this procedure. Wear the whole body 
dosimeter between the waist and collar.  

6.2 Notify the R.S.O. if the calibration is to be performed outside the Tri-Source room, so that a 
survey can determine where radiation fields exceed 2 mR/h. Insure the access control of the 
area is maintained to prevent inadvertent exposure of personnel.  

6.3 Stand behind the field calibrator when performing all operations. Keep fingers out of radiation 
beam.  

6 4 Return the source to the "closed" position when not collecting data.  

6.5 Remove the key from the calibrator when not in use to prevent unintentional exposures.  

6.6 Secure the Calibrator in its storage area when this procedure is completed.  

7 CALIBRATION PROCEDURE 

7.1 Record the Customer, Customer P 0., Victoreen S.O./W.O., 848-8 Calibrator and test equipment, 
serial numbers and calibration date of all equipment on the Calibration and Data Analysis Data 
Sheets. The source activity and serial number shall be obtained from the R S.O. and recorded on 
the Data Sheet.  

7.2 Place the 848-8 in a secure, controlled access location and inform personnel that the calibrator 
will be in use. Remove the detector wall bracket from the 977 (if applicable). Insure that other 
radiation sources that may be present (such as additional 848-8 calibrator) do not contribute to 
the field values being taken 

WARNING 
The following step involves a high radiation field. Do not stand in the path of 
the radiation field while performing this step. Note, Precautions, Section 6.0.  

Inowsion Radiation Measurements 5/18/01 Calibration Procedure for Model 848-8 
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7.3 . Interconnect the VitcOreen 946 series readout and 977'iifetctor. Enter the Electrometer Scale 
"Factor fromr the CAL-AON2 Data Sheet into the 946 series readout. Allow a 15-minute warm up.  
'Place the 977 Detector into the Field Calibrator. Read and record on the Data Sheet the resultant 

SDigital Display Value (mR/h or, R/h) for each of the three operating positions of the field calibrator 
(see Reference 5.3). Allow time for the display to stabilize before recording final value. The 
estimated average of the displayed value should be recorded. The 946 readout should be 
positioned so that the display may be easily read by the operator of the 848-8 calibrator. If the 
"digital display value is not within.the tolerance stated,- notify the Calibration Lab Supervisor for 
disposition-." 

7.4 Interconnect the Victoreen 897A-220 or 897-220 (or optional 857 Series Detector) and 956 
Series' Readout. Enter the Detector Conversion Conrstant ard Tau valued from the CAL-GM1 Data 
Sheet intothe 95 Series Readout.: Allow a five (5) minute warm-up. Place the 956 Readout so 
that the displa9 may be easily read by the 848-8 operator.' When using an 857 series detector, 
the 857 Digital Interface Adapter must be connected between the readout and the detector.  

7.5 Remove the 977 Detector from the calibrator. Mount the 848-8-105 Adapter into the 848-8 and 
insert the 897A-220, 897-200, 857A-22X or 857-20A Detector. Read and'record on the Data 
Sheet the resultant digital display values (mR/h or R/h) for the three operating positions of the 
field calibrator (see Reference 5.3). Allow time for the display to stabilize before recording the 
final reading. The estimated average of the displayed value should be recorded. If the digital 
display value is not within the tolerance stated, notify the Calibration Lab Supervisor for., 
disposition.  

When required by Sales or Repaiý order, calibration data for the stainless steel Model 897A-2X1 
or 857A-2XX detector may be provided. Insert the 848-8-400 adapter into the 848-8-105 adapter, 
and repeat Steps 7.4 and 7.5. Record the calibrator data on a supplemental GM detector Data 
Sheet.  

7.6 Remove the 897A-220 Detector and 848-8-105 Adapter from the calibrator.  

7.7 Place the 977 Detector in the TRI-SOURCE range and interconnect to the.946A Series Readout.  
Allow a minimum 15-minute warm up period to elapse prior to proceeding.  

7.8 Move the Tri-Source table to the 100.0 cm reference distance. Mount the 977 series detector to 
the Tn-Source table using the insulating fixture. Secure the preamplifier so that table movement 
will not cause the preamplifier to fall or otherwise be damaged. Adjust the table height and 
detector lateral position until both the vertical and horizontal laser spots are centered on the 
reference points marked on the detector housing.  

7.9 Lower attenuators #1, move the Tri-Source table to 750 cm and activate the 2000 Ci Cs-137 
source. Increase or decrease the detector/source distance as required to duplicate the OPEN 
position reading taken in Step 7.3 to within'+/- 5 least significant digits (LSD). When the average 
display value has been duplicated, record the final display reading,'and detector/source distance 
(Dm) in cm on the Data Sheet.  

7.10 Lower attenuators # 1, 2 and 3, and move the table position to 500 cm. Increase or decrease the 
detector/source distance as required to duplicate the Mid position reading taken in Step 7.3 to 
within +/- 5 LSD. When the average display value has been duplicated, record the display 
reading and detector, record the display reading and detector/source distance (Dm) in cm on the 
Data Sheet. Deactivate the 2000 Ci Cs-137 source.  

"Inovision Radiation Measurements DATE 5/18/01 TITLE Calibration Procedure for Model 848-8 
Mesuemnt 51801Field Calibrator - Digital 
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7.11 Raise all attenuators, activate the 20 Ci Cs-137 source and move the Tri-Source table to 900 cm reference distance. Increase or decrease the detector/source distance as required to duplicate 

the CLOSED position reading from Step 7.3 to within +/- 5 LSD. When the average display value 
has been duplicated, record the display reading and detector/source distance (Dm) in cm on the 
Data Sheet.  

7.12 Remove the 977 Detector and mount the 897A-220 or 857-20A on the Tri-Source table using the 
proper fixture. Allow a five (5) minute warm up if the equipment has been turned off at any time 
since 848-8 data was taken.  

7.13 Repeat the methods in Step 7.8 through 7.11 to obtain data for the 897A-220, 897-220, or other GM detector. Allow one minute to elapse or clear the count buffer on the 956A-200 prior to 
recording the final display value. Note, check source clears buffer.  

7.14 The reference distances, source activities and attenuator settings to be used for the GM detectors 
are: 

OPEN 750 cm 1 Attenuator 2000 Ci Source 
MID 300 cm 0 Attenuators 20 Ci Source 
CLOSED 900 cm 0 Attenuators 20 Ci Source 

7.15 When data for the stainless steel housing detectors are required, insert the 848-8-400 adapter into the 848-8-105 adapter and repeat Steps 7.8 through 7.11. Record the Calibrator Data on a 
supplemental GM Detector Data Analysis Sheet.  

8 DATA ANALYSIS 

8.1 To determine actual 848-8 dose rates for the 977 detector, the following are used 

- REFERENCE TRACK DISTANCE FOR TRI-SOURCE 
(DR. cm) 

- REFERENCE FIELD VALUES FOR TRI-SOURCE 
with Attenuators (RR, mR/h) 

- CURRENT FIELD VALUES FOR TRI-SOURCE 
with Attenuator (RC, mR/h) 

Decay correct the Reference Dose Rates (RR) from the date of measurement to the current date for each of 
the three fields The formula below is to be used.  

Current Dose Rate = R *' el ( -0 693 (t2 - tl) 

30.0 
Where R original rate in mR/h of R/h 

t2 - ti = elapsed time in years between original dose rate deterrmnation 
and the current date 
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NOTE "The half-life of Cs-137 is 30.0 years.

Record the decay corrected reference dose rates (Re) and the display values on the Data Analysis Sheet.  

8.2 Using the inverse square law, calculate the actual radiation field value per the following formula: 

Rate = (pRc * (DR) 2/(Dm) 2 

Where: RC = Current Field Value (at Reference Distance)

DR = Reference Distance, cm 
Dm = Measured Distance, cm 

Calculate the actual field value exposure rates for the three operating positions of the 848-8.  
Re6ord all data and calculations on the Data Analysis Sheet, 977 Detector. The calculated 
values must be within the range of values given on the Data Analysis Sheet.  

Notify the Calibration Lab Supervisor if the stated tolerance cannot be obtained. Sign and date 
the'Data Sheets.  

NOTE 
For older calibrators which are not being reloaded with a new source, these 
values may not be obtained. Consult the RSO or Physicist as required to 
determine if calibrator output is sufficient for the application.  

8.3 Repeat the above calculations for the GM Series Detector, using CAL-TRI SOURCE and CAL
GM1. Record all data and results on the Data Analysis Sheet, 857 Detector. The calculated 
values must be within the range of values given on the Data Analysis Sheet. Notify the 
Calibration Lab Supervisor if the stated tolerance cannot be obtained. Sign and date the Data 
Sheets.  

8.4 For customer use, the following decay correction from the baseline calibration data listed on the 
Data Sheet is accomplished using the formula below. The calculation is based on a 30.0 year 
Cesium 137 half-life.  

Current mR/h = R * eX (-0.693 (t2 - tl) 

30.0 

Where: R = original rate in mR/h 

t2- tl = elapsed time in years between original 
rate determination and current date.  

A Cs-137 Decay Table is provided as Attachment 1 to this procedure.  
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9.1 Forward all data and calculations to the Staff Physicist for review and approval.  

9.2 The RSO/Physicist shall check all data and calculations for correct mathematics and accuracy. If correct, the RSO shall sign in the "RSO/Physicist Check By" section. The RSO will also verify the 
actual source serial number and activity on the Data Sheet, attach a copy of the Source 
Certification to the Data Package, and forward to Quality Assurance for final review/acceptance.  

9.3 Quality Assurance shall review all data and calculations for procedural compliance and customer 
requirements If acceptable, Quality Assurance shall sign and date the form in the space 
provided 

9.4 Two copies shall be made of the Calibration Data Sheets, Data Analysis Sheets and Source Certificate. One set, along with the Attachment 1, Source Decay Table, will accompany the 848-8 to the customer. The second set will be filed by Quality Assurance in the job folder. All calculations, data, and certificates shall be filed by the Radiation Safety Officer in the 848-8 Log 
File by serial number.
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0 1 2 3 4 5 6 7 8 9 10 11 
1.000 0.998 0.996 0.994 0.992 0.990 0.989 0.987 0.985 0.983 0.981 0.979 
0.977 0.975 0.973 0.972 0.970 0.968 0.966 0.-964 0.962 0.960 0.959 0.957 
0.955 0.953 0.951 0.949 0.948 0.946 0.944 0.942 0.940 0.938 0.937 0.935 
0933 0931 0929 0928 0.926 0924 0922 0.921 0919 0917 0.915 0913

0.910 0.908 0.906 0.905 0.903 

0.889 0.887 0.886 0.884 0.882 

0.869 0.867 0.866 0.864 0.862 

0.849 0.847 0.846 0.844 0.843 

0.830 0.828 0.826 0.825 0.823 

0.811 0.809 0.808 0.806 0 805

0.901 0.900 0.898 0.896 0.894 0.893 

0.881 0.879 0.877 0.876 0.874 0.872 

0.861 0.859 0.857 0.856 0.854 0 852 

0.841 0.839 0.838 0 836 0.834 0.833 

0.822 0.820 0.819 0.817 0.815 0.814 

0.803 0.801 0.800 0.798 0.797 0.795

YEAR 

0

2 

3 

4 

5 

6 

7 

8 

9

0.912 

0.891 

0.871 

0.851 

0.831 

0.812
0.81
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FIELD CALIBRATOR SOURCE DECAY TABLE 
MODEL 848-8 FIELD CALIBRATOR 

To determine the current baseline dose rates for the CLOSED, INTERMEDIATE, and OPEN positions of an 848-8 Field Calibrator the decay table below is used. The dose rates for each position, along with the date that they were determined are started on the Data Analysis Worksheet supplied with the Field Calibrator. The elapsed time between the date listed on the Field Calibrator and the date of the current calibration determine the decay correction 
factor to be used. This factor is used for all three positions.  

TABLE 

HALF-LIFE DECAY TABLE FOR Cs-137 OVER 10 YEARS 
(HALF-LIFE 30.00 YEARS)
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Radiation Measurements 6045 Cochran Road 
Cleveland OH 44139 

Phone: 440 248-9300 
FAX: 440-349-2307 
www.inovision.com

DETECTOR CURVE FIT PROGRAM - ON AREA MONITORS 
94005701 Rev B 

Model numbpr is 097A-2.10 
Serial numlbor is .100762

DATA FROM CALI.RATION RANGE 
Field CF'M Calc field 
m iz / hi r-

:1. 04 P71 
3.21 034 
9 5. 2.509 
3.0.,3 7784 

91 .6 22604 
30.3 67984 
97:1. "1879S4 
CCI = 0..00386967 
TAU 1.38204P-006 
Root sum of the wto-arcs

1. 04907 
3.23103 
9.74278 
00. 449"1 
90., 6205 
290.3756 
902 .. 757

-z Deviat ion

0.. 872394 
0. 655042 
1 .91191 
0. 491939 
-I.06931 
-4.17282 
1.2108

of the devyiaiion is 5-.01093

B~ackground CPM: K..  
Date Ca].ibrated: 3/2/0:1 
C' 1J L:i)b r.A tod by. B rt.t c• Ml' hood 
Cutomer: Roc'.l-os'Lor O -, .1: o'ta-3 c 
S;1os ,rder numbc.,'r:: 1L570-3 
C'ittomcrn ticg numlor:- N/A



IfWU M ImWN

BAC l(GRCJUI'l 

9:1 .6 

97:1j 

3107

200 c 

200> cmI 

2i0 C 

200 C 

200) cm 

200) -l 

250( cml 

POO) CMi 

300 Cmt 

L. 10

&6 Attil's 

.k6 A-tin's 

5 Atin 's 

'4 Atin 's 

' 1-2 Atin 'r, 

&1 At Ln 'o 

&0 Attn'

&2 Attn W~.  

Chckcl Borc

~00E-i402 1., 1:-E*4 ()

2. 401-4-02 

2.4017402 

2. 40E+02 

1 .20111+02 

J .2011+02 

:1 . 201702 

6.,001:401

I1 . 5 H 0 

'4.A40.40

2.87176402 

2 . 0E' +02

Conver-s.ion 

225:61111t-6

271: 

804 

2509 

778.4 

226814 

6790,11 

:18790'4 

N' / A

Radiation Measurements 6045 Cochran Road 
Phone: 440 248-9300 

FAX: 440-349-2307 
TITLE. 011l Dete c.tor Cali bra~tion for Area lion:i.torLn a Sy--tuns Wwwwjnovision.com 
DOC'UIIEH'I C AL-0l16 REv.. A ATTACHIIIIT111' A 

L397A-X1 X DETECTOR DATA~ SH- EET 

C, U St orine kloches~tor Ga & Eicoctric P .O. 4 '4500009671 

Project N/A SL.O. ft 157033 I.J.O.. ft NAI 

Doctector MvodelJ t 8397A-210 Se~ria) ** 100762 lacI f N/A 

Reldc~cOU- lvlodcoi ft 956A-201 Seriail ft 117 ' Ca Daxte 10-JIan-01 

6.3 Dotector Discriminantor- N/Ai volts ( 897 ONLY) 

L..5 AntLi-a Dur ILty Cycli c Vor~i.f~ ction Pas (F'a-/l-a33) 

T~nLeni ty Pos~;i t.ion & lHo. Count TW O Accuun1 .lated Gross Not 
(mR/h) 0f A lionua~tors (sec) Coutnts Counts Cou~nt Rat~e 

( p Cj(lc prn 

TNT SOURCE CALIBRATTON INFORMATION (20 Ci Coz-:l37'i



Iffuya5Arrfjg;w~f~ 
-~ -=A419• Z ...

--Radiation Measurements 6045 Cochran Road 
Cleveland OH 44139 

Phone: 440 248-9300 
FAX: 440-349-2307 
www.inovision.com

DETECTOR CURVE FIT PROGRAM GM AREA MONITORS 
94085701 Rev BI " 

Model. fumnbULr is 897A-210 
Seria] number is "132

DATA FROM CALTIDRATTON RANGE 
Fied Cr-M Cnlc field 
mR/hr

:1.04 284 
3.21 881 

9. 56 26 b6 
30.3 82a31 
9 .6 A 23931 
103 7:1981 
971. 200481 
CCI 0.00366773 
"TAU 1.. 1264e-006 
,ooL sum of the squares

I ..04201 
3..23485 
9.77411 
30. 5046 
90. 4933 
290 . 257 
902..883

% Deviation

0.19305 
0.774222 
2.23966 
0. 675326 
-1..20814 
--4.20564 
1.22378

of the deviati.on is 5.17235

arc:kground CP'M: J9 
Daie Calibrated: 3/1/01 
Wi :[bra led by: Bruce Hachood 

Cusitomer: Rochesler Do, &. ElectLric 
Sales ordor numbL-r: 157033 
Customer Lag numn;r: ,/A



Radiation Measurements 6 6045 Cchran Road 
Cleveland OH 44139.  

Phone: 440 248-9300 
FAX:440-349-2307 

TITLE; GM Detector Cal.ibrat:ioni for Area Monitorinca Sys,'L•ms www.inovision.com 
DOCUJMENT:: CAl. -GM6 REV. A ATTACHMENT A 

897A-XIX DETECTOR DATA SHELET 

Customer Rochoster Gas & Electric F'.O. 0 150000867:1 

Proj., ct I/A S.O. 0, 157033 W.O. . I,/A 

Deotictor Mlodel 0 897A-210 Serial *t 132 Tag $ , N/A 

ReadotL Modea 0 956A-201 Serial 0 117 'Cal D)a•te 10-Jan-03 

6.3 Detector Discriminator N/A volts ( 897 ONLY ) 

6.5 Ant:;-Jam Duly Cycle Verificat:ion Pass (lass/FAiJ) 

Intens•;.ty Pos:ition & No. Count Time Accumulatvi d Gross Not 
(mR/Ih) 0f AlitcenLaters (sec) Counts Counts Count Rale 

( cpm ) ( Upm ) 

"TRT SOURCE CALIBRATION INFORMATION (20 Ci Cs-107) 

DAC1KGROU1ND 200 cm & 6 Alitn'.s 3.,00E1102 9.307+0:0 1L,.86E401 N / A 

1..04 200 cm .9 6 AtLns' 2.40E+02 1..21.E.401 1,,02E-102 284 

3.21 2,0 cm & 5 Attn's 2.4011+02 3.60E+03 9.0017+02 981 

9.56 200 cm & 4 A'tn'q 2.40E-402 1,.07Ef04 2.68E403 2656 

30.,3 20 cm & A Attn's 1.20E+02 1..6E-I404 0.25•-03 P23.• 

91,.6 200 cm A 2 Attn's 1..20E102 14.79•?E 04 2.40E-404 23931 

3 2...0 cm n 1 At'tn s - ...20E&0-2, 1..'4-4+05 7.1201 ÷-04 7:190:1 

971. 200 cm A 0 Attn s 1..20E11+02 4..01E-405 2 .00r40 200481 

3107 300 cm & 2 Atin's 6..0017-÷0:1 Anr. Jam 2.,601-•06 N / A 

6.1.0 Check: Sourc' Rosponsec 81.40 mn/tl 

Convvrs~2on 
Costn 31E--Dead 1 mc- Co:rrc~c Lior 1 .26E--06 

Conductod EFv ,,A,, M.A. v:ieIt y D

Cal Date O.--Mar-O1 Date ...... ...  

. :1GM1-6



Radiation Measurements 6045 Cochran Roaa 
Cleveland OH 44139 

Phone: 440 248-9300 
FAX: 440-349-2307 

wwwinovision.com

DETECTOR CURVE FIT PROGRAM - GIM AREA MONITORS
94085701 Rev B 

Mode] number is 897o-210 
Serial ntumber is 131

DATA FROM CALIBRATION RANGE 
Fi•old CPFIT Calc field 
mR/h•'r

.. 04 271 
3.21 806 
9.56 2446 
30.3 7413 , 
91.6 2:100?3 
303 65483 
971 1F",29193 
CCI = 0..00397693 
TAO = 1.,43242e-006 
Root sum of the squares

1.07817 
3.20911 
9.76178 
30.;0838 
89.,8434 
287.377 

of tlhe doviation

% Deviation 

3.66997 
-0.0276075 
2.,1107 

-0.720002 
-1.91764 
-5.15603 
1.56567 

is 7.15236

Bacci'ground .CF'M: 17 
Date Cali brated: 3/1/01 
Cali. bratci, ,by: ,B-"r€.'¢ Mahood 
.s;tomer: Rochesltor Gas Elect-ric 
Sales ordlor numbor: :1.57033 
Ctistrnoer- Lag numlber- I/A

WiW- ANWKff



Radiation Measurements 6045 Cochran Road 

Phone: 440 248-9300 
FAX: 440-349-2307 

TITLE: Gly Detvictoi- C~librixlian for- A-rea toni totincg Sys~tems, www.inovision.com 
DOCUMENT: CAL-GN6 REV.. A ATTACI I11EN-T A 

@97A*-X1X DETLECTOR DATA SHEET 

C'ustomer Roclchostcter G~is- & Electr-ic P.. 0. H 4500008671 

roicL N/A S..O. it 157033 k4. 0.. 0 NIA 

Detector M~odelJ. V, (397A-210 Serixl fly 1 31. Thci 0~ N/A 

ReadcOUt Model. 0 9.56A-201 Serial] Ht 117 'Ca) ,Datc.Ž 10-Ja.n-OJ 
-------------------------------------------------------------------------

6.3 IDetector Discrimincitor N/A vol t,:; (897 ONILY) 

6.5 An Li-Jrifm DUt1y C.-cle Ver-ification Paýss (Pzxss/raii 

I nten s:Lty Fn s:.i Ii orn & N'lo. Count Time ACCUMUlateC! Gross Net 
(mR/h) Qi 1 L .t crnt t 1(. 1rs (Sec) Co0U ntA S Counts Count Riite 

Ccpm ) (cprn 

TR] SOURCE CALIBRATION INFORMATION (20 Ci. C~s--: 3-7) 

BACKGROUJND '200 (-m- & 6 Attn 's 3.0r.O-rE02 8..30E+01i 1. . 66F+0i N /' A 

1 .04 200 cm & 6 Attn's 22.,4040 2 1.. :LE-f03 42. 87E+0221 

3.1 2010 cwm &e 5 Attn 's 2-. 40E4 0' - A2E0 ..23 OA0.80 

9. 56 200 cmi &~ 4 Attn 's 2.,40E-+02 9. 8.51---+6t 2., 46-107, 2446 

30..3 ;','0 cm &3 Attn's.4 1. .2 01E-f02 1. 1,50E+04 7., 501+03, 7463 

91 .6 200 cri& Attni' 1 .20E4 02 4..3817-- 04 2..1 91-r- 04 2-1 8o,83 

303 25i0 cmfri I Alln's I ..2101F+02 i. .23 1 E +05 6.. 5 5E4-f04 65483 
?73. T00 tcm & 0 AI tn I ..20E4f021 3. 66Ef 0'1 :1. . F~ :18+ 

3107 300 cin & 2 0 1 t~n 'is %-.. 00114 0:1 (-rn I i *Tham 5. 911- 06 '' 

6.1.10 Ch)OCl: SOUr-cc' N:pO11S0 89.. 30 mN/h-

Convorsion 

ICo)n s; ta-n tL '3- . 8E-0-, 

ConCdUCALte B), 

Calx Date Ol--lkiar-Ol1

IDe,-td Timo CorrtectiLon 1 .. 43E--06 

G¾,A.. Rre.v:iw BX(2- 0y 

I~x te 

225:-GM1l-6



E 
C 

R.

Customer: 
848-8 Serial Number: 
848-8-105 Adapter: Serial No.  
Detector Model No.

Customer P.O.: 
Victoreen S.O.: 

Victoreen W.O.:

8.1 Cal-Tri-Source reference Dose Rates for Cs-137 Sources

DR 750 cm, RR 
DR 3 0 0 cm, RR 
DR 9 0 0 cm, RR

1 Atten on 10/14/99: 

0 Atten on 10114199: 

0 Atten on 10114/99:

2.594 R/hr 

450 mR/h 

48.0 mR/h

8.1 Cal-Tri-Source: 
Current Dose Rate Values For Tri-Source and Attenuators Used, RC:

750 cm 

300 cm 

900 cm

1 Attens RC = mR/h 
0 Attens RC = mR/h 
0 Attens RC = mR/h

8.1 MEASURED TRACK DISTANCE (7.11 - 7.13) for Attenuators Used, DM:

Open 

Mid 

Closed

(1) Attens 

(0) Attens 

(0) Attens

Dmu = ___________cm 

Dm = ecm 

Dm = cm

(R C) x (D R)2 

(DM ) 2

( ) mR / h x-(750)2 cm 
RATE= ( )2 cm 

RATE = ( ) mR / h x (300)2 cm 

( )2 CM 

RATE = ( ) mR / h x (900)2 cm 
( )cm

CALCULATIONS PERFORMED BY: 
R.S.OJPHYSICIST CHECK BY: 
QUALITY ASSURANCE REVIEW BY:

NGINEERING

ALIBRATION LABORATORY DIRI
UALITY ASSURANCI
ADIATION SAFETY OFFICER

Inovision Radiation Measurements

REV ECO NO. RELEASED FOR 

4 2069 , PRODUCTION

Actual Field, mR/h 

= _ _ mR/h (1.69 - 3.78 R/h) 

mR/h (0.225 - 0.655 R/h) 

mR/h (40.0 - 90.0 mR/h) 

DATE: 
DATE: 
DATE:

__DATE

DATE /.-,/, .
.1 .

DATE .r2/%.' e. -

DATE " 5"1,Sl/e

Calibration Procedure for Model 848-8 
Field Calibrator - Digital

NO SIZE 

CAL848-8D 
CAL

2000 Ci 

20 Ci 

20 Ci

2000 Ci 

20 Ci 

20 Ci

2000 Ci 

20 Ci 

20 Ci

8.3 FORMULA:

OPEN: 

MID: 

CLOSED:

ATTACHMENT 
DATA ANALYSIS SHEET 

MODEL 848-8 FIELD CALIBRATOR 
MID-RANGE ALUMINUM G.M. DETECTORI955A SYSTEM

I

m



Detector Model 
Customer: 
848-8 Serial Number: 
848-8-400 Adapter: Serial No.

Customer P.O.: 
Victoreen S.O.: 

Victoreen W.O.:

8.1 Cal-Tri-Source reference Dose Rates for Cs-137 Sources

DR 7 50 cm, RR 
DR 30 0 cm, RR 
DR 9 0 0 cm, RR

1 Atten on 10/14199: 

0 Atten on 10/14/99: 

0 Atten on 10/14/99:

2.594 R/hr 

450 mR/h 

48.0 mR/h

8.1 Cal-Tri-Source: 
Current Dose Rate Values For Tri-Source and Attenuators Used, RC:

750 cm 

300 cm 

900 cm

1 Attens RC = mR/h 
0 Attens RC = mR/h 
0 Attens RC = mR/h

8.1 MEASURED (TRACK) DISTANCE (7.16) for Attenuators Used, DM:

Open 

Mid 

Closed

(1) Attens 

(0) Attens 

(0) Attens

Dm = 
Dm = 
Dm =

cm 
cm 
cm

8.3 FORMULA:
(R C) x (D R)2 

(D ) 2
= Actual Field, mR/h

( ) mR / h x (750)2 cm 
RATE= ( )2 cm 

RATE = ) mR / h x (300)2 cm 
S)2 CM 

RATE = )mR / h x (900)2 cm 
( )2 CM

mR/h (1.69 - 3.78 R/h) 

mR/h (0.225 0.655 R/h) 

mR/h (40.0 - 90.0 mR/h)

CALCULATIONS PERFORMED BY: 
R.S.OJPHYSICIST CHECK BY: 
QUALITY ASSURANCE REVIEW BY:

DATE: 
DATE: 

DATE:

ENGINEERING DATE .. /,./Af 
CALIBRATION LABORATORY DIRECT R DATE T 
QUALITY ASSURANCE - ,,DATE DA 
RADIATION SAFETY OFFICeR - - LL ._.= DATE '/ -, 7'0 

j DATE TITLE Calibration Procedure for Model 848-8 
Inovision Radiation Measurements 5/18/01 Field Calibrator- Digital 

REV ECO NO. RELEASED FOR D0'4- RL SHEET NO. SIZE 

4 2069 PRODUCTION 1 of 1 CAL848-8D CAL

2000 Ci 

20 Ci 

20 Ci

2000 Ci 

20 Ci 

20 Ci

2000 Ci 

20 Ci 

20 Ci

OPEN: 

MID: 

CLOSED:

ATTACHMENT DATA ANALYSIS 
SHEET 

MODEL 848-8 FIELD CALIBRATOR 
MID-RANGE OPTIONAL G.M. DETECTOR

ATTACHMENT 
DATA ANALYSIS SHEET 

MODEL 848-8 FIELD CALIBRATOR 
MID-RANGE OPTIONAL G.M. DETECTOR



-Customer: "bC3Tke9,Z CWT "' P--a=" c_ Customer P.O.: ______ 

Victoreen S.O.: 1<0'.772 
Victoreen W.O.:_ ____o_

848-8A Serial Number: - O 1 t "3&,4

SourceSerial Number:

Source: 137Cs

I-)TL~cv (

Activity:' ___ ._-_ " mCi 

- Assay Date: - --00

G.MDetector Model No. -522A- I.IC:: Serial I 
956A Readout Model No. 93 ..A - Zo% Serial? 
848-8-105 Adapter (Cust) _ __ __s_

No. CjQ (.2.- I CalDueDate 3-2-O2 
No.tfW•- B'q CalDueDate t -\o--L 

or Inovision Adapter: _.O (Yes/No)

DATA (GM, 955A Channel) '

* Must be within +1- 5 Least Significant Digit of the Digital Display Value obtained 

I 488A Field Calibrator.

Data Taken by: (6J , " /,, Date: e1/3/
-7--,

i0/

ENGINEERING DATE S- --cI 
MANUFACTURING 3 .. DATE_ ,-I9F• 
QUALITY ASSURANCE f J2 DATE-,:5) ;2- C4 
RADIATION SAFETY OFFICER - DATE / 

I DAs V0 TITLE --Calibration Procedure fo'r Model 848-8A 
Inovision Radiation Measurements 10 mCi Field Calibrator -- Digital 

REV ECO NO. RELEASED FOR RL SHEET NO. SIZE 

1 1882 PRODUCTION 1 of 5 CAL

848-8A Calibrator Data Tri-Source Range Data 

Digital Measured 
Display *Digital Track 
Value Display Distance 

Field (mR/h) Value Number . (Din, cm) 
Calibrator Step Step of Step 
Position: 7.5 Tolerance 7.13 Attenuators 7.13 

4.0- 4 .  
10 . (20 Ci) Z.  

Closed _mR/h 

23- -2 

Intermediate 60R/h 
150 I (20... ..  .. .-..- "" 360 2-••"(20 Ci) • '/. ) 

Open mR/h- _ "

ATTACHMENT

MODEL 848-8A FIELD CALIBRATOR 
CALIBRATION DATA SHEET, LOW-RANGE ALUMINUM HOUSING G.M. DETECTOR

I

S4,/•



Customer:

848-8A Serial Number: 

Sou erial Number:

Source: '"CS

Customer P.O.: 

Victoreen S.O.: 

Victoreen W.O.: 
Activity: mCi 

Assay Date:

Detector Model No., Serial No., Cal Due Date 
956 Readout Serial Number: Cal Due Date: 
848-8-105 Adapter (Customer's) VICO SN 119: (Y 
848-8-400 Adapter (Stainles St Y I' Detectors Only): 

DATA (GM, 955 Detector)

;/No) 
(Yes/No)

848-8A Calibiation Data Tri-Source Range Data 

igital,- .Measured 
D Track 
Value Distance Field (mR/h) ue Number (Din, cm) Calibrator Step Step of Step Position: 7.5 Tolerance 7.13 Attenuators 7.13

4.0- 4 
10 (20 Ci) Closed mR/h 

.23 2 
66 (20 Ci) 

Intermediate mR/h 
150Dt 1 Open0/ (20 Ci) 

*Must be within +.5 Least Sig, ficant Digit of the Digital Display Value obtained 
in the 948-8 Field Caa rtor Readng ......  

Data Taken by: ... ""•• ... Date:

r

IInovision Radiation Measurements 3AT2/ITL Calibration Procedure for Model 848-8A 1 10 mCi Field Calibrator - Digital 
=REV ECO NO. RELEASED FOR DOC CTRL SHEET NO.  

1882 AL8488AADSIZE 1 1882 PR`ODUCTION_ 2 of 5A888A A
I

MODEL 848-8A FIELD CALIBRATOR 
CALIBRATION DATA SHEET, OPTIONAL LOW-RANGE G.M. DETECTOR



Customer P.O.:,' 94-4?Z3 
Victoreen S.O.: / S" 3 72.  

Victoreen W.O.: s"V/e.

252.2 cm, RR 
247.1 cm, RR 

244 cm, RR

1 Atten on 2/26/01: 
2 Atten on 2/26/01: 
4 Atten on 2/26/01:

8.1 Cal-Tri-Source: 
Current Dose Rate Values for Tri-Source and Attenuators Used, Rc: 

252.2 cm 1 Attens Rc = 29 . & mR/h 
247.1 cm 2 Attens Rc = "9. - mR/h 

244 cm 4 Attens Rc = C.7 < mR/h• 

8.1 MEASURED TRACK DISTANCE (7.11 - 7.13) for Attenuators Used, Din: 
Open (1) Attens D.. = 2C a.O cm 
Mid (2) Attens Dm = • "___._O cm 
Closed (4) Attens Dm = Z- I 7_. . cm

C 

I' 

C

(RC x (D )2 
8.3 FORMULA: c (DR 

(DM) 2 

)PEN: RATE = ('i, mR/h x (252.2)2 cm 

EiD: RATE= (4•<mR/h x (247.1)2cm %< (\)2 cm 

:LOSED: RATE (\Y mR / h x (244)2 cm.  

CALCULATIONS PERFORMED BY: • 
R.S.OJ'PHYSICIST CHECK BY: 
QUALITY ASSURANCE REVIEW BY: .A. .

Actual Field, mR/h 

- "2- 9 mR/h (150- 360 mR/h) 

4= Se. '2. mR/h (23- 66 mR/h) 

- •. iR/h (4.0-.lo mR/h) 

DATE: "/ / 
•'• .:2@ 'DATE: •/. of•,

3/2/01 -
TITLE Calibration Procedure for Model 848-8A 

10 mCi Field Calibrator -- Digital - -

SHEET NO. - SIZE 
3 CAL848-8AD CAL 3 of 5 CAL

DR 

DR 
DR

300 mR/h 
60 mR/h 

6.38 mR/h

DATA ANALYSIS SHEET 
MODEL 848-8A FIELD CALIBRATOR 

--LOW-RANGE ALUMINUM G.M. DETECTOR/955A SYSTEM

Customer: I•O SI'-LC-ýT 6-L i-,Gt=1 L_ 
848-8A Serial Number: 1,0 1 "73(o 
848-8-105 Adapter: YESINO Ye" (CCz, ,-t*..) 

8.1 Cal-Tri-Source reference Dose Rates for 20 Ci 137Cs Source

*%



Customer P.O.: 
Victoreen S.O.: 

Victoreen W.O.:

8.1 Cal-Tn-Source reference Dose Rates for 20 Ci '"Cs Source 

DR 252. 1 Atten on 2/26101: 300 R/hr 
D,& .- cm, RR 2 Atten on 2/26/01: 60 mR/h 

R 244 cm, RR 4 Atten on 2/2601: 6.38 mR/h 

8.1 Cal-Tri-Source: 
Current Dose Ra e Values for Tri-Source and Attenuators Used, Rc: 

252.2 cm 1 Attens Rc mR/h 

247.1 cm Attens 7mR/h 
244cm At mR/h

8.1
Open (I) -Attens 
Mid (2)' Attens 
Closed (4) Attens 

8.3 FORMULA: C

OPEN: 

MID: 

CLOSED:

cm 
cm 
cm

Actual Field, mR/h

RATE = mR/h (150 - 360 mR/h)

RATE =
mR/h (23 - 66 mR/h)

RATE =
(4.0- 10 mR/h)

(

CALCULATIONS PERFORMED BY:__ 
R.S.OJPHYSICIST CHECK BY-:_ 
QUALITY ASSURANCE REVIEW BY:

DATE: 
DATE: 
DATE:

Inovision Radiation Measurements- DATE 3/2/01 TITLE Calibration Procedure for Model 848-8A 

10 mCi Field Calibrator -- Digital 1 REV ECO NO. RELEASED FOR DOC CTRL SHEET NO.  
SIZE 1T 1882 PRODUCTION 4 of5sCL4-A CA

DATA ANALYSIS SHEET 
MODEL 848-8A FIELD CALIBRATOR 

LOW-RANGE OPTIONAL G.M. DETECTOR

Detector Model 
Customer: 
848-8A Serial Number: 
848-8-400 Adapter: YES



Customer:

848-8 Serial Number: 

Source Serial Number:

977 Detector Model Number: 

977 Detector Serial Number: 

946 Readout Serial Number:

Source: 137c.

Customer P.O.: 

Victoreen S.0.: 

Victoreen W.O.: 

Activity: mCi

Assay Date: 

Cal Due Date:

DATA (977 Detector) 

848-8 Calibration Data Tri-Source Range Data 

Digital Digital Measured 
Display Display Track 
Value Value Distance 

Field (mR/h) (mR/h*) Number (Dm, cm) 
Calibrator Step Step of Step 
Position 7.3 Tolerance 7.10 & 7.11 Attenuators 7.9 & 7.11 

35.0- 0 
70.0 

Closed mRih (20 Ci) 
.350- 3 
.700 

Intermediate R/h (2000 Ci) 
1.93- 1 
5.00 

Open R/h (2000 Ci)

* Must be within +/- 5 Least Significant Digit of the Digital Display Value 
obtained in the 848.8 Field Calibrator.

Data Taken By: Date:

ENGINEERING 7 __ DATE -- /8gO
CALIBRATION LABORATORY DIRECTOR DATE 
QUALITY ASSURANCE DATEf 
RADIATION SAFETY OFFIC9RF &I DATE / / 

RDATE 5TITLE Calibration Procedure for Model 848-8 
lnovision Radiation Measurements 5/18/01 Field Calibrator - Digital 

R RELEASED FOR L SHEET NO SIZE 
4 2069 PRODUCTION 1 of 1 CAL848-8D CAL

ATTACHMENT 
MODEL 848-8 FIELD CALI 31tTOR 

CALIBRATION DATA SHEET, 977 DETECTOR



848-8 Serial Number: 

Source Serial Number: 

G.M. Detector Model No.  
956 Readout Model No.  
848-8-105 Adapter (Cust)

Source: 137cs
Victoreen W.O.: 

Activity: _ mCi

Assay Date:

Serial No.  
Serial No.

Cal Due Date 
Cal Due Date 

VICO S/N 119: (Yes/No)

DATA (GM, 955 Detector) 

848-8 Calibrator Data Tri-Source Range Data 

Digital Measured 
Display *Digital Track 
Value Display Distance 

Field (mR/h) Value Number (Dm, cm) 
Calibrator Step Step' of Step 
Position: 7.5 Tolerance 7.13 Attenuators 7.13 

40.0- 0 
90.0 

Closed miRlh (20 Ci) 
.225- 0 
655 

Intermediate R/h (20 Ci) 
1.69- 1 
3.78 

Open R/h (2000 Ci) 

* Must be within +/- 5 Least Significant Digit of the Digital Display Value obtained 
in the 848-8 Field Calibrator.

Data Taken By: Date:

ENGINEERING DATE &1- 1 /8L CALIBRATION LABORATORY DIRE PTQR -DATE q-/,) uj 
QUALITY ASSURANCE DATE ý,j , 
RADIATION SAFETY OFFICE DATE • . u, 

I DATE 5 TITLE Calibration Procedure for Model 848-8 Inovision Radiation Measurements / 5/18/01FilCabrt-Dgtl 
1 Field Calibrator - Digital 

REV ECO NO. RELEASED FOR DC ' 1RoLS T CAL848-8D SIZE 

4 2069 PRODUCTION 1 of 1 CAL84-1 A

Cu

ATTACHMENT 
MODEL 848-8 FIELD CALIBRATOR 

CALIBRATION DATA SHEET, MID-RANGE ALUMINUM HOUSING G.M. DETECTOR 

stomer: Customer P.O.: 

Victoreen S.O.:



ATTZACHMENT 
MODEL 848-8 FIELD CALIBRATOR 

CALIBRATION DATA SHEET, OPTIONAL MID-RANGE G.M. DETECTOR 

Customer: Customer P.O.: 

Victoreen S.O.:

Victoreen W.O.: 

848-8 Serial Number: Source: 137cT Activity: 

Source Serial Number: Assay Date: 

Detector Model No. Serial No. Cal Due Date 
956 Readout Serial Number: Cal Due Date: 
848-8-105 Adapter (Customer's): VICO S/N 119: (Ye.  
848-8-400 Adapter (Stainless Steel Detectors Only): 

DATA (GM, 955 Detector)

* Must be within +/- 5 Least Significant Digit of the Digital Display Value obtained 
in the 848-8 Field Calibrator Reading

Data Taken By:

mCi 

s/No) 
(YesJNo)

Date:

ENGINEERING
CALIBRATION LABORATORY DII

QUALITY ASSURANCE

RADIATION SAFETY OFFI

Inovision Radiation Measurements

REV ECONO. RELEASED FOR 

4 2069 PRODUCTION

T "-I DAE -//A/[ -4DATE 57/a I/
DATE � I

DAEI ~ j~~
DATE - •-/,•, /,,,

TITLE Calibration Procedure for Model 848-8 
Field Calibrator - Digital

CAL848-8D
SIZE 

CAL

848-8 Calibration Data Tri-Source Range Data 

Digital Measured 
Display *Digital Track 
Value Display Distance 

Field (mR/h) Value Number (Din,, cm) 
Calibrator Step Step of Step 
Position: 7.5 Tolerance 7.13 Attenuators 7.13 

40.0- 0 
90.0 

Closed mR/h (20 Ci) 
.225- 0 
.655 

Intermediate R/h (20 Ci) 
1.69- 1 
3.78 

Open R/h (2000 Ci)

- I

I

SDATE -<"//,A/c)/

SDATE- r •; , o/



ATTACHMENT 
DATA ANALYSIS SHEET 

MODEL 848-8 FIELD CALIBRATOR 
977 DETECTOR

Customer: 
848-8 Serial Number: 

8.1 Cal-Tri-Source reference Dose Rates for Cs-137 Sources

Customer P.O.: 
Victoreen S.O.: 

Victoreen W.O.:

DR 750 cm, RR 
DR 500 cm, RR 

DR 900 cm, RR

1 Atten on 10114199: 

3 Atten on 10/13199: 

0 Atten on 10/14199:

8.1 Cal-Tri-Source: 
Decayed Dose Rate Values For Tri-Source and Attenuators Used, RC: 

2000 Ci 750 cm 1 Attens RC = '_mR/h 
2000 Ci 500 cm 3 Attens RC = mR/h 
20Ci 900cm 0 Attens RC = mR/h 

8.1 MEASURED TRACK DISTANCE (7.11 - 7.13) for Attenuators Used, DM

2000 Ci 

2000 Ci 

20 Ci

Open 

Mid 

Closed

(1) Attens 
(3) Attens 

(0) Attens

Dm 

Dm = 

Dm =

8.2 FORMULA:
(R C) x (D R)2 

(D )2 
m

= Actual Field, mR/h

( ) mR / h x (750)2 CM 
OPEN: RATE = ( )2 cm

MID: RATE ( )mR / h x (500)2 cm 
()2 CM

CLOSED: RATE= ( )mR/h x (900)2 cm 

( )2 cm 

CALCULATIONS PERFORMED BY: 
R.S.OJPHYSICIST CHECK BY: 
QUALITY ASSURANCE REVIEW BY:

mR/h (1930 - 5000 mR/h) 

mR/h (350 - 700 mR/h) 

mR/h (35.0 - 70.0 mR/h) 

DATE: 
DATE: 
DATE:

EENGINEERING 'DATE FZ/41a 
CALIBRATION LABORATORIY....DETOR ,--. -DATE /4 -"/ 
QUALITY ASSURANCEj•-' DATE 4".1 RADIATINSAF_=YOFr"CR_________ DATE - !•/ 

DATE TITLE Calibration Procedure for Model 848-8 Inovision Radiation Measurements 5/18/01 Field Calibrator- Digital 

REV ECO NO. RELEASED FOR Dt OTARL SHEET NO. SIZE 

4 2069 PRODUCTION /. 1 of 1 CAL

2000 Ci 

2000 Ci 

20 Ci

2.595 R/hr 

599.2 mR/h 

48 mR/h

cm 

cm 

cm



Appendix C 

TEST PROCEDURES 
AND DATA 

C.1 TEST PROCEDURES AND DATA 
Test procedures listed in this appendix may be used for site equipment testing, alignment or trouble-shooting 
activities except as noted. Note that Test Firmware and the 942TS breakout box are required to perform 
TP956A-201-3. Note that Test Procedure TPS157033A2 requires a special noise generator and is not required 
to be performed in the field. Test Data is included for all electronic assemblies provided under contract.  

Test Procedures 

TP956A-201-3 Electronic Factory Test Procedure for Ratemeter 

TP897A Electronic Test Procedure for 897A-210/-211 

LT956A/897A-21X Loop Test Procedure using 848-8A Field Calb.  

Data Sheets 

TP956A-201-3 Data Sheets for pre-mod 956A-201 Ratemeters s/n 129, 130 and 133.  

TP897A Data Sheets for 897A-210 Detectors sin 131, 132 and 100762 

LT956A/897A-21X Data Sheets for 956A-201-Ml s/n 104643 and 897A-210 s/n 131 

Data Sheets for 956A-201-M1 s/n 104644 and 897A-210 s/n 132 

Data Sheets for 956A-201-Ml s/n 104645 and 897A-2 0s/n 100762 

TPS157033A2 Data Sheet for S157033A2 s/n 104899

Vontrol Room Instake Radiarion Monuors c-i
Control Room Instake Radiation Monitors C-1
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'4.6 = Wavetek 187 Signal Generator or equivalent.  

4.7':.1 'Frequency'Counter: Fluke 1900A or equivalent - must be calibrated.  

Note: If the FunctionlPulse -generator used "has a calibrated 
display,'a' calibrated frequency counter is not required.  

;4.8 Test Softwa're'94094200200 (Latest -Revision Level)..  

4.9 . Test Leads, BNC terminated coaxial cables, etc.  

4.10 Digital Multi-Meter (DMM): Fluke 8050A or equivalent -- must be 
calibrated.  

4.11 956A-201/897A-2XX Interconnecting cable per drawing 956A-201-106.  

4.12 Right Angle Connector for,942-200-80A Board.  

4.13 ,Detector: 897A-210or 897A-220 shop test unit.  
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RATEMETER

REV. 4

5.5.1 Connect the DVM neg lead to.the Ground point (black 18GA 
wir'es) located on the power supply assembly terminal block.  
Connect the DVM positive lead to the +5 point (blue 18 GA wires) 
located on the power supply assembly terminal block.  

5.5.2 Apply power to the unit under test.  

5.5.3 Verify a +5.00 VDC :k 0.100 VDC reading on the DVM. A single 
adjustment is VIA VR1 provided on the 5V p6wer supply to trim 
all three supply outputs. Enter the final reading on the test data 
sheet.  

5.5.4 Connect the DVM positive lead to the +15V terminal (red 18 GA 
wires). Verify a reading of +15V+0.75VDC. Enter the reading on 
test data sheet.  

5.5.5 Connect the DVM positive lead to the -15VDC terminal (orange 
18 GA wires). Verify a reading of -15VDC ±0.75 VDC. reading 
on the test Data Sheet.

tp/d#49/956A2013.doc 7 FILE COPY
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TABLE I - Serial Interface Baud Rate, PIN 942-200-80A 

SWITCH POSITION OUTPUT RATE 

4 3 2 1 (BAUD RATE) 

OFF OFF ON ON -110 

OFF ON OFF ON 150 

,'ON OFF OFF' ON 300 
OFF OFF OFF ON '600 

ON ON ON OFF, 1200 
ON OFF ON OFF 2400 

• ON ON OF -OFF' 4800 

ON OFF OFF OFF 9600 

• Normal setting for test and operational modes.

NOTE: Switches 5, 7 and 8 should be in the OFF position while 
-should be in the ON position.'"

Switch 6

tp/d#491956A2013.doc 9 FILE COPY
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RATEMETER 
CUSTOMER: NIA 
DOCUMENT: TP956A-201-3 REV. 4 

7.4 Connect DMM (+) lead to the "LO" test jack.  

7.5 Adjust VR1 1, low discriminator, to bothi extremes verifying a range of 
approximately 0.07 V to 1.0 V. Record PASS or FAIL on the Data 
Sheet.  

7.6 Adjust VRI 1 for 0.5 +/- 0.001 V and record the final yalue on the Data 
Sheet.  

8.0 INPUT AMPLIFIER ADJUSTMENT 

8.1 Using a test lead, short "P5 SIG." Input to chassis GND.  

8.2 Connect DMM (+) lead to "PULSE" test point (Located near JP6).  

8.3 Adjust VR9 for .0000 V +/- .0001 V. Paint VR9.  

8.4 Record value on Data Sheet.  

8.5 Remove test lead from "P5 SIG.". Connect Signal Generator to "P5 
SIG.".  

8.6 Set-up Oscilloscope for .2 V/DIV., 2 uS/DIV.  

8.7 Connect Oscilloscope Channel 1 to "P5 SIG.".  

8.8 Connect Oscilloscope Channel 2 to "PULSE" test point.  

8.9 Adjust VR8 so that both waveforms are at equal amplitudes (Unity 
Gain). Paint VR8.  

8.10 Circle result (Pass/Fail) on Data Sheet.  

tp/d#49/956A2013.doc 11 FILE Copy
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10.4 Circle result (Pass/Fail) on Data Sheet.  

11.0 TEST 3: BAR GRAPH TEST 

BAR GRAPH TEST activates each segment from left to righlt starting with Green, 
then Amber, and then Red.  

11.1 Select subtest "3".  

11.2 Verify that all Bar Graph Segments activate in proper sequence and 
color.  

11.3 Circle result (Pass/Fail) on Data Sheet.  

12.0 TEST 4: DISPLAY TEST 

DISPLAY TEST cycles each character from right to left across the display.  
Character sequence is 1, 2, 3,4, 5, 6, 7;8,9, -, E, H, L,'P, ..  

12.1 Select subtest "4".  

12.2 Verify that all units properly display each. charaicter and in' the right 
sequence.  

12.3 Circle result (Pass/Fail) on Data Sheet.  

13.0 TEST 5: SWITCH TEST 
-, 

SWITCH TEST reads status changes of the UDR's front panel switches and the 
942TS-100 Test Set's REMOTE ACK switch.  

13.1 Connect jumper wire across the RI 1 position (Located in rear, left hand 
corner).  

13.2 Select subtest "5".  

tp/d#49/956A2013.doc 13 FILE COPY
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15.5 Verify T"V reads 001000 Hz +/- 000010 Hz. Enter result on Data Sheet.  

15.6 Adjust Signal Generator frequency for 100 Hz.  

15.7 Verify TV reads 000100 Hz +/- 00001 Hz. Enter result on Data Sheet.  

15.8 Adjust Signal Generator frequency for 10 kHz.  

15.9 Verify TV reads 010000 Hz +/- 000100 Hz. Enter result on Data Sheet.  

15.10 Adjust Signal Generator frequency for 100 kHz.  

15.11 Verify TV reads 100000 +/- 001000 Hz. Enter results on Data Sheet.  

15.12 Adjust Signal Generator frequency for 280 kHz.  

15.13 Verify TV reads 262126 Hz (Overflow). Enter result on Data Sheet.  

15.14 Adjust Signal Generator amplitude for a +5.5 V.  

15.15 Verify TV reads 000000 Hz +/- 000010 Hz. Enter result on Data Sheet.  

15.16 Disconnect Signal Generator from "P5 SIG.".  

15.17 Adjust VR10 for a 7 +/- 0.01V DVM indication. Neg probe on "GND" test 
jack, and positive probe on "HI" test jack. Record the final value on the 
"Data Sheet.  

15.18 Verify VRII adjustment for 0.5 +/- 0.001 V. DVM Neg probe on "GND" 
test jack and positive probe on "LO" test jack. Record the final value on 
the Data Sheet.  
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17.0 TEST 8: DIA CONVERTER 4-20 mA/0-10 V OUTPUT TEST 

The D/A CONVERTER TEST sets the high scale and -low scale output for 
calibration of two 4-20 mA outputs and one 0 -10 V output. The 942TS-1OOT Set 
has had 250 Ohm Load Resistbrs added to the 4-20 mA output connections.  
The measurements will be made in volts even though'the TV instructions call for 
current. Verification of low, mid, and high scale are, performed. Follow 
calibration instructions displayed on. T

Refer to following table for correct conversions and tole-rances.  

4-20 mA OUTPUTS -

SCALE 
Low 
Mid 
High

SCALE 
Low 
Mid 
High

CURRENT 
4mA 
12 mA 
20 mA

"VOLTAGE 
1.000 V /-.001 V 
3.000 V'/- .015 V 
5.000 V +/- .001 V

0-10 V OUTPUT 

VOLTAGE 
.0000 V -,/-.0001 V 
5.000 V +/- .030 V 
10.000 V-/- :001 V"

17.1 Selectsubtest !"8".  

17.2 Follow TV calibration instructions.  

17.3 Record Calibration Verification values on Data Sheet.  

17.4 Paint VR1, VR2, VR4, VR5, VR6, and VR7.
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20.0 TEST B: HIGH VOLTAGE POWER SUPPLY TEST 

The HIGH VOLTAGE POWER SUPPLY TEST verifies the voltage range as well 
as testing the HV Shutdown function.  

20.1 Connect HV Probe (-) lead to "GND" test jack. Connect HV Probe (+) 
lead to "P4 HV" MHV Connector.  

20.2 Select subtest "B".  

20.3 Adjust R5 (HV PCB Assy.) for a reading of 600 V + 1 V.  

20.4 Record value on Data Sheet.  

20.5 Connect DMM (+) lead to the "HV TEST' test jack (Test jack provides a 
1000:1 DC voltage measurement). Verify a DMM reading of 0.600 V ± 
.060 V.  

20.6 Record value on Data Sheet.  

20.7 Adjust R5 to both extremes verifying a voltage range of 400 V to 1800 V.  

20.8 Record adjustment minimum and maximum values on the Data Sheet.  

20.9 Re-adjust HV for 550 V +/- 1 Volt.  

20.10 Enter "S" on TV. Verify that HV has been shut down.  

20.11 Circle result (Pass/Fail) on Data Sheet.  
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23.0 TEST F: JUMPER CONFIGURATION TEST 

The JUMPER CONFIGURATION TEST verifies whether or not JP3 Jumpers 1-5 
are installed and displays the appropriate positionbn'0the Tv.  

23.1 Select subtest "F".  

23.2 -Verify that all JP3 jumpers are installed.  

23.3 Remove all JP3 jumpers. Repeat test and verify that alljumpers are 
removed.  

23.4 Install one jumper at a time and verify the position of that jumper is 
correct by repeating the'test.  

23.5 Circle result (Pass/Fail) on the Data Sheet.  

24.0 OPERATING SOFTWARE TEST 

24.1 Remove Power from the UDR. Remove DMM leads.- Remove 942TS 
Test Set connections. Remove 942-200-80A Communications PCB 
Assembly and angle bracket.  

24.2 Replace Test Software with Operating Software. Standard operating 
software is 94095603.  

24.3 Hold down the "ENTER" Key and then apply power to UDR 
(Automatically sets "HIGH" and "WARN" Alarm Levels). Turn Power Off 
then re-apply Power.  

24.4 0.00 mR/h should be displayed and the "RANGE" LED should be On.  

24.5 Depress the "HIGH" button. Verify 1.00E3 mR/h.  

24.6 Depress the 'WARN" button. Verify 1.OOE1 mR/h.  

-24.7 Depress the "CHECK SOURCE" button. Verify CHECKSOURCE LED 
turns On.  
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25.9 After 100 hours, log burn-in stop date and time, and repeat Steps 24.5 through 24.7. Remove power. Using an int&connection cable wired per 
drawing 956A-201-106, connect the 956A-201 under test to a shop 
897A-210 or 897A-220 detector.  

25.10 Apply Power. Verify that the UDR responds to the Detector by activating 
the 956A checksource push button and noting the increase in displayed 
value.  

25.11 Remove Power. Remove the Interconnect Cable and the Line Cord.  
UDR is now ready to be cleaned up and packaged.  

25.12 Circle results (Pass/Fail) on Data Sheet.  

26.0 DOCUMENTATION 

26.1 After final review, Quality Assurance shall file the completed original 
document in the Quality Assurance Sales or Job File.
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CUSTOMER: 
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VICO S.O./W.O.  
REV. 4

956A-201 TEST DATA SHEET Page 2 of 4 

11.0 TEST 3: BAR GRAPH TEST 
11.3 Bar Graph Segment Sequence and Color 

12.0 TEST 4: DISPLAY TEST 

12.3 Display Characters and Sequence 

13.0 TEST 5: SWITCH TEST 
13.5 Front Panel Switches and REMOTE ACK.  

14.0 TEST 6: INDICATOR/IBACKLITEIFAIL TEST 
14.3 Indicator/Backlite/Fail LED Operation

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST 
15.3 Verify 000000 Hz 
15.5 Verify 001000 Hz +/- 000010 Hz 
15.7 Verify 000100 Hz +/-000001 Hz 
15.9 Verify 010000 Hz +/- 000100 Hz 

15.11 Verify 100000 +/- 001000 Hz 
15.13 Verify Overflow 262126 Hz 
15.15 Verify 000000 Hz +/- 000010 Hz 
15.17 VR10 Adjustment, 7 V +/- 0.01 V 
15.18 VR11 Adjustment, 0.5 V +/- 0.001 V

16.0 ANTi JAM BIT TEST

16.4 

16.7 

16.11

Verify 05 displayed 

Verify 07 displayed 

Verify 05 displayed
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21.0 TEST C: DATA ENTRY TEST 

21.3 DIGIT, VALUE, and ENTER Switches 

21.5 FUNCTION Switch

22.0 TEST D: RELAYTEST 

22.4 Relay Response

23.0 TEST F: JUMPER CONFIGURATION TEST 
23.5 JP3 Jumpers 

24.0 OPERATION SOFTWARE TEST 
24.8 Display Reading, "RANGE" LED 

HV Reading, "High", '"Wam", "Rate" 
Values, Check Source LED

25.0 BURN-IN 

25.8 Burn-in Start Date/Time 

25.9 Burn-in Stop Date/Time) 

25.10 Check Source Function

25.12 No failures observed during burn-in 
and Post burn-in tests 

Performed By

Q.A. Review By__ _ _ _ _ _ _ _ _ _ _ _ _ _

tp/d#49/956A2013.doc 27

Pass/Fail

Pass/Fail 

Date / / 

Date / / 

FILE COPY

Pass/Fail 

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail



VICTOREEN, INC.  
TITLE: ELECTRONIC TEST PROCEDURE FOR 

897A-2X0 AND 897A-2X1 DETECTORS 
CUSTOMER: N/A 
DOCUMENT: TP897A REV. A

PAGE 
1 OF 12

DAVID WARNER

tp/d#48/TP897A.doc

FILE COPY

I -, _ - I-

I
ISSUE DATE: -NOVEMBER 10, 1995 

REVISION LIST 

REV ECO # 

-A -'9CR28-95 

APP VAL DATE 

-PROJECT ENGINEER 

TECHNICAL SUPPORT MANAGER 

-QUALITY ASSURANCE

SSUED BY:



VICTOREEN, INC.  
TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2XO AND 897A-2X1 

DETECTORS
CUSTOMER: N/A 
DOCUMENT: TP897A REV. A

RECORD OF REVISIONS

DOCUMENT REV. LEVEL DESCRIPTION/PAGES AFFECTED 

A ORIGINAL ISSUE

tp/d#48/TP897A.doc

FILE COPY 2



VICTOREEN, INC.  
TITLE:.- ELECTRONIC TEST_ PROCEDURE FOR 897A-2X0 AND 897A-2X1 

DETECTORS 
CUSTOMER: N/A 
DOCUMENT: TP897A REV. A 

TABLE OF CONTENTS

Section 

1.0 

2.0 

4.0 

5.0 

6.0

Description Page

PURPOSE ........................................................................ 4 

SCOPE .............................................................................. 4 

RESPONSIBILITIES ...... .......................... 4 

ENVIRONMENTAL CONDITIONS ...................... ................. 5 

EQUIPMENT REQUIRED ...................................................... 5 

PROCEDURE .................................................................. 6

tp/d#48/TP897A.doc 3 

FILE COPT, -



VICTOREEN, INC.  
TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2XO AND 897A-2X1 

DETECTORS 
CUSTOMER: N/A 
DOCUMENT: TP897A REV. A 

1.0 PURPOSE 

1.1 The purpose of this procedure is to verify the proper operation of the 
model 897A-2XX series of GM area monitor detectors prior to source 
range calibration.  

2.0 SCOPE 

2.1 This procedure is to be performed on all 897A-2X0 and 897A-2X1 
series detectors prior to source range calibration to insure proper set
up and function. This procedure shall apply to production detectors as 
well as those received for repair or calibration. The following items are 
verified or adjusted by this procedure: 

2.2 Detector current draw and local regulation.  

2.3 Jumper placement.  

2.4 Anti-jam function and range adjustment.  

2.5 Discriminator range adjustment and final setting.  

2.6 Detector output pulse height, period and symmetry.  

2.7 Detector background countrate.  

2.8 Check source operation in all positions of mounting.  

3.0 RESPONSIBILITIES 

3.1 Personnel performing this test must have a Technicians Skill Level 1 
per S.O.P. 902.003.  

3.2 Data generated by this test must be reviewed and approved by Q.A.  
prior to shipment. In addition, Q.A. has the responsibility of 
maintaining individual board test data in a job file.  
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3.3 The completed Data Sheet shall accompany 'the detector to the 
calibration range.  

. 4.0 ENVIRONMENTAL CONDITIONS 

4.1 Environmental conditions shall be the prevailing laboratory ambient for 
temperature and humidity. Radiation -background. levels shall not 
exceed 50 uR/h for the background check portion of this procedure.  

5.0 EQUIPMENT REQUIRED 

5.1 100 MHz, Oscilloscope: Tektronix "465B or equivalent - must be 
calibrated and equipped with a X1 0 probe.  

5.2 956A-201 Digital Ratemeter (UDR).  

5.3_ Digital Voltmeter (DVM): Fluke 8050A or -equivalent - must be a 
calibrated device.  

5.4 Test Data Sheets as attached. -

5.5 Interconnection cable from, 956A-201 ,to 897A series detector. Refer 
"- to Loop Diagram 956A-201-106.  

5.6 Jumpers and test leads as required.  

5.7 Precision DC voltage source or adjustable power supply: nominal 0-10 
volt range. ' , 

5.8 IC test extended - 14 pin dual in-line package.  
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6.0 PROCEDURE 

6.1 Initial set-up of device under test and test equipment.  

6.1.1 Record Customer, P.O. and S.O. (or W.O.) numbers on the 
Data Sheet. Record detector assembly serial number and 
circuit board revision level and serial number on the Data 
Sheet.  

6.1.2 Record the model, serial number and the calibration due date 
of the digital voltmeter and oscilloscope on the Data Sheet.  

NOTE: The majority of the steps in this procedure are performed with 
the detector outer housing removed. Use caution as high 
voltage (575 volts) is present in some areas of the circuit 
board.  

6.1.3 Adjust the high voltage supply on the 956A-201 to be used to 
575 volts. Adjust the 956A-201 lower discriminator (VR1 1) 
to 0.50 volts and the upper discriminator (VR10) to 7.0 volts.  

6.1.4 Turn off 956A-201 power and connect the 956A-201 to the 
897A detector to be tested using the cable referenced in 5.5 
of section 4.0. Do not connect the high voltage connector to 
956A-201 P4 (HV) at this time.  

6.1.5 Remove jumper J3 from the header block on the 897-210-10 
circuit board.  

6.1.6 Place the DVM in the current measuring mode (200 mA range) 
and connect the DVM negative lead to J3-A. Connect the 
DVM positive lead to J3-B.  

6.2 Detector Quiescent Current Drain 

6.2.1 Apply AC power and allow a five minute warm-up period to 
elapse prior to proceeding.  
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6.2.2 -Record-the DVM current' indication on the Data Sheet. The 
value must be less than 100 Ma. Turn off 956A-201 
ratemeter power. when this' measurement has been completed 

-and replace jumper J3 into the' A-B'position.  

6.3 Jumper placement and local regulator Operation 

6.3.1 Record verification on'the Data Sheet that jumpers J1, J2 and 
J3 are all in the A-B positions. 

6.3.2 Turn 956A-201 ratemeter power back on and allow a five 
minute warm-up to elapse prior to ,proceeding.

�6.3.3 Connect the.- Digital Voltmeter' (DVM) negative lead to the 
negative side of Cl (DC ground) and the positive lead to 
cathode of CR9. Verify 10 +1/- 0.5 volts and record 
verification on the Data Sheet.-

6.4 .Anti-jam Adjustment Range and Pre-calibration Setting.  

6.4.1 Place the IC test extender over Z1 on the 897A-210-10 circuit 
board.  

6.4.2 Connect the ,DVM'negative lead to Z1 pin 12 and the DVM 
positive lead-to Z1 pin 10.  

6.4.3 Adjust potentiometer R41 fully counter-clockwise and verify a 
DVM indication of.,< 0.100 volts' Record the final reading on 
the Data Sheet.- ,' 

6.4.4 Adjust potentiometer R41 fully clockwise and verify a DVM 
indication of >,2.9 volts., Record the final reading on the Data 
Sheet.  

6.4.5 Adjust -R41 %for a DVM indication of 1 +/- 0.001 volts.  
Record the final setting on the Data Sheet. This value is the 
anti-jam starting threshold voltage.
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6.5 Discriminator Adjustment Range and Final Setting.  

6.5.1 Move the DVM negative lead to ZI pin 8 and the DVM 
positive lead to Z1 pin 9. Adjust potentiometer R44 fully 
counter-clockwise and verify a DVM indication of < 0.100 
volts. Record the final reading on the Data Sheet.  

6.5.2 Adjust potentiometer R44 fully clockwise and verify a DVM indication of > 1:5 volts. Record the final value on the Data 
Sheet.  

6.5.3 Adjust potentiometer R44 for a DVM indication of 0.5 +/
0.01 volts and record the final setting value on the Data 
Sheet. This is the factory discriminator setting for all standard 
897A detectors.  

6.6 Anti-jam Trigger Threshold Verification.  

6.6.1 Set the output of the precision voltage source or power supply 
to zero and connect the negative lead of the supply to the 
negative side of C1 (DC ground). Connect the positive lead of 
the supply to the ANODE of CR7.  

6.6.2 Connect the DVM across the precision DC volt source to 
monitor the output. Set the range to 2 volts DC.  

6.6.3 Connect the oscilloscope ground lead to the negative side of 
C1 (DC ground) and the probe to the junction of resistors R1 
and R2 on the 897A-210-10 circuit board. Set the 
oscilloscope as follows: 

Vertical gain: 1 volt/division 
Input coupling: DC 
Trigger mode: Auto 
Sweep rate: 5 uS/division 
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6.6.4 Increase the'supply output until the oscilloscope displays the 
anti-jam square wave output-from the detector. Adjust the DC 
supply as required to determine the exact point of anti-jam 
START. When-this point has been determined, record the 
DVM indication on the Data Sheet. The value displayed must 
be 1 +/- 0.01 ,volts.--: 

6.7 Detector Output Pulse Height, Period and Symmetry..  

6.7.1 With the detector remaining in the anti-jam state, verify a 
symmetrical square wave of -> 4.5 volts'peak with a period of 
less than 25 uS. Record the peak value of the output and the 
period noted on the Data Sheet.  

6.8 Check Source Operation and Background Check.' 

6.8.1 Set the supply output to zero and disconnect the supply from 
the detector.  

6.8.2 Turn ,off power to theý 956A-201: ratemeter and connect the 
high voltage coaxial cable to the rear' panel P4 jack. Turn 
ratemeter power back on after this connection has been made.  

6.8.3 Verify that the check source is in the OFF position, that is , 
the brass pan will be over the circuit board and not the hole 
over the GM tube.  

6.8.4 With the check source in the OFF position, place the function 
switch 956A-201 in position #8 and enter a 1 minute (6.O0E1 
second) count of the GM tube background. The background 
value must be greater than 1 CPM but less than 25 CPM. If a 
higher than allowable background value is counted, recheck 
the actual background of the area where testing is being 
performed. If the results are still not acceptable, replace the 
GM tube and repeat this step after a 15 minute warm-up 
period. Record the final background countrate on the Data 
Sheet.  
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6.8.5 Move the 956A-201 function switch out of position #8 and 
depress the check source push-button. Verify that the check 
source moves to the ON position over the hole in the circuit 
board. Repeat this test with the detector GM tube pointing 
upward, downward and in 12 o'clock, 3 o'clock, 6 o'clock and 
9 o'clock horizontal positions. The source must activate in 
each position. Record verification of source activation on the..  
Data Sheet for each of these six positions.  

6.9 Re-install the detector into the housing and secure with at least one 
screw. Forward to the calibration department for source range 
calibration all detectors which have passed this procedure along with 
the Data Sheets.

6.10 Reject and repair/rework any detectors which have failed 
procedure and re-test when repairs have been completed.

this

6.11 Obtain Q.A. review of completed detectors and Data Sheets which 
have passed this procedure. Forward accepted units, with completed 
Data Sheets, to the Calibration Department for source range 
calibration.
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Junction: R1 & R2
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R44
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FIGURE 1 

897A-210-10 Circuit Board
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Test Data Sheet 
TP897A for 897A-2X0 and 897-2X1 Detectors

Customer: 

S.O. No.: 

Model 897A-

P.O. No.: 

W.O. No.:

Serial No.:

897A-21 0-10 

Circuit Board Serial No.: Revision Level:

Test Equipment 

Oscilloscope Model No: 

Digital Voltmeter Model:

S/N: 

: _ _ S/N:

Cal Due Date: 

Cal Due Date:

Test Results 
6.2.3 Detector Quiescent Current Draw mA (100 mA max.) 
6.3.1 Jumper Placement J1 (A-B),J2 (A-B),J3 (A-B)
6.3.3 Local Zener Regulation 

6.4.3 Anti-jam minimum setting 

6.4.4 Anti-jam maximum setting 

6.4.5 Anti-jam final setting 

6.5.1 Discriminator minimum setting 

6.5.2 Discriminator maximum setting 

6.5.3 Discriminator final setting 

6.6.4 Anti-jam trigger threshold 

6.7.1 Detector output pulse height 

Output square wave period 

6.8.4 Detector background CPM 

6.8.5 Check source activation:

v (>9.5 and < 11.0 volts) 

v (< 0.100 volts).  

v ( > 2.9 volts) 

v (1 +/- 0.001 volts) 

_v < < 0.100 volts) 

v( > 1.5 volts) 

v ( 0.5 +/0 0.01 volts) 

v (1 +/- 0.01 volts) 

v peak (4.5 minimum) 

uS (25 uS maximum) 

( > 1CPM / < 25 CPM)

GM Tube up _ (yes) 12 o'clock _ (yes) 6 o'clock _ (yes)

GM Tube down (yes) 3 o'clock _ (yes) 9 o'clock (yes) 

Performed By: Date:

Q.A. Review By: Date:
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Appendix C 

TEST PROCEDURES 
AND DATA 

C.1 TEST PROCEDURES AND DATA 
Test procedures listed in this appendix may be used for site equipment testing, alignment or trouble-shooting 
activities except as noted. Note that Test Firmware and the 942TS breakout box are required to perform 
TP956A-201-3. Note that Test Procedure TPS 157033A2 requires a special noise generator and is not required 
to be performed in the field. Test Data is included for all electronic assemblies provided under contract.  

Test Procedures 

TP956A-201-3 Electronic Factory Test Procedure for Ratemeter 

TP897A Electronic Test Procedure for 897A-210/-21 1 

LT956A/897A-21X Loop Test Procedure using 848-8A Field Calb.  

Data Sheets 

TP956A-201-3 Data Sheets for pre-mod 956A-201 Ratemeters s/n 129, 130 and 133.  

TP897A Data Sheets for 897A-210 Detectors s/n 131, 132 and 100762 

LT956A/897A-21X Data Sheets for 956A-201-M1 s/n 104643 and 897A-210 s/n 131 

Data Sheets for 956A-201-MI s/n 104644 and 897A-210 s/n 132 

Data Sheets for 956A-201-Ml s/n 104645 and 897A-210s/n 100762 

TPS157033A2 Data Sheet for S 157033A2 s/n 104899 

Control Room Instake Radiation Montors C-1
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RECORD OF REVISIONS 

DOCUMENT ECO 
REVISION LEVEL NUMBER DESCRIPTIONIPAGES AFFECTED 

A Original Issue (Adapted from TP942-100-3) 
Revised/Renumbered Table of Contents; 
Paragraph 9.4, Added New Section; 

B 5CR52-96 namely,.Anti Jam Bit Test, Renumbered 
remaining sections and paragraphs; 
Revised/Renumbered Pages 1 through 4 
of Test Data Sheet 
Corrected- Anti-Jam Test Signal Input to 

C 10CR28-97 55 Khz,[Para. 16.5; Added Note to Para 
2.0, and Para 4.14, for use on 956A-200 
units.  

4 9CR48-99 Added M&TE use to "SCOPE"; added 
second 4-20 mA column to Data Sheet ; 
deleted 956A-200 applicability from 
"SCOPE"
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1.0 PURPOSE 

The purpose of this procedure is to provide a uniform method to functionally test 
the Model 956A-201 Ratemeter.  

2.0 SCOPE 

This procedure is to be performed on all 956A-201 series Universal Digital 
Ratemeters prior to placing in stock. In addition; this procedure is to be used to 
document post repair testing of any 956A-201 series units returned for repair or 
calibration.  

NOTE: Refer to drawing 956A-201-106 for RatemeterlDetector 
interconnections.  

3.0 RESPONSIBILITIES 

3.1 Personnel performing this test must have a Technicians Skill Level 2 per 
S.O.P. 902.003.  

3.2 Data generated by this procedure must be reviewed and approved by 
Q.A. prior to shipment to customer. A copy of the test Data Sheet shall be 
retained by Q.A. and placed in a job file.  

4.0 EQUIPMENT REQUIRED 

4.1 942TS-100 Test Set with interconnecting cables 942ATS-100-14 and 

942TS-1 00-37.  

4.2 Televideo Terminal (TV) or RS-232 Compatible Device.  

4.3 942-200-80A Communications PCB Assembly with Test Cable.  

4.4 Dual Channel Oscilloscope/Tektronix 465 or equivalent.  

4.5 High Voltage Probe: Fluke 80K-6 or equivalent -- must be calibrated.  
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Wavetek 187 Signal Generator or equivalent.  

'Frequency Counter: Fluke 1900QA or equivalent -'must be calibrated.  

Note: If the Function/Pulse generator used has a calibrated 
-display, 'a calibrated frequency counter is not required.  

,Test Software 94094200200 (Latest Revision Level)..  

Test Leads, BNC terminated coaxial cables, etc.' 

Digital Multi-Meter (DMM): Fluke 8050A or eqbivalent - must be 
calibrated.  

956A-201/897A-2XX Interconnecting cable per drawing 956A-201-106.  

Right Angle Connector for 942-200-80A Board.  

Detector: 897A-210 or 897A2-220 shop test unit.'-
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5.0 SET-UP (See Figure 1) 

5.1 Set-up the Main PCB Assembly jumpers (Located in rear, right hand 
corner except JP-3, located near center of PCB Assembly) as follows: 

JP-1, None, Momentary short for RESET 
JP-2, 2-3, Prom size (27C256) 
JP-3, ALL, Sensitivity Select, Auto Acknowledge, 

No Fail, Alarms on C/S 
JP-4, 2-3, Positive Input Pulse 
JP-5, 2-3, Shield Ground 
JP-6, 2-3, Anti-Jam Fuse Disable for testing 
JP-7, 2-3, GM Detector Anti-Jam Pulse Select 

5.2 Set-up Televideo (referred to as TV) or other RS-232 compatible device, 
as follows: 

Press "F5" key for "SET UP".  
Press "F2" key for "COMM".  
Press Function keys to set up the following: 

4800 4800 NONE 8 1 FDX X-ON 
2 HDX 

M.BAUD P.BAUD PARITY D.BITS S.BITS MODE PROTCL 

Press "ALPHA LOCK" key. Observe a "*" in the Lower, Left Corner of 
the highlighted Menu Block (Televideo Only).  

5.3 Set-up Signal Generator as follows: 

A. Square Wave pulse 
B. 1 volt peak positive pulse 
C. DC offset: at ground reference 
D. 100 kHz 

5.4 Connect Line Cord to P3.  

5.5 DC Power Supply Verification 
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5.5.1 Connect the DVM neg lead to the Ground point (black 18GA 
wires) located on the power supply assembly terminal block.  
Connect the DVM positive lead to the +5 point (blue 18 GA wires) 
located on the power supply assembly terminal block.

5.5.2 Apply power to the unit under test.

5.5.3 Verify a +5.00 VDC - 0.100 VDC reading on the DVM. A single 
adjustment is VIA VR1 provided on the 5V p6wer supply to trim 
all three supply outputs., Enter the final reading on the test data 
sheet.  

5.5.4 Connect the DVM positive lead to the +15V terminal (red 18 GA 
wires). Verify a reading of +15V±0.75VDC. Enter the reading on 
test data sheet.  

5.5.5- Connect the DVM positive lead to the -15VDC terminal (orange 
18 GA wires). Verify a reading of -1 5VDC -±0.75 VDC. reading 
on the test Data Sheet.
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TABLE I - Serial Interface Baud Rate, PIN 942-200-80A

* Normal setting for test and operational modes.

NOTE: Switches 5, 7 and 8 should be in the OFF position while Switch 6 
should be in the ON position.:
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6.0 WRITE 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

Ch. 1 /CLOCI

CLOCK ADJUSTMENT 

Apply Power to the UDR.  

Adjust Oscilloscope for 2 V/DIV., .2 uS/DIV. Set trigger to Channel 1 for 
a negative going pulse.  

Connect Channel 1 to U19-2 (/CLOCK).  

Connect Channel 2 to U19-12 (/SHORT 02).  

Adjust VR13 to obtain a 225 nS delay between the negative going edge 
of Channel 1 and the negative going edge of Channel 2 as shown in 
Figure 2. Paint VR13.  

Circle result (Pass/Fail) on Data Sheet.  

<- - 500 nS--- -- -- ) 
C

Ch. 2 /SHORT 02 <- -225 nS 

FIGURE 2 

7.0 DISCRIMINATOR ADJUSTMENT 

7.1 Connect DMM (+) lead to the "HI" test jack and the (-) lead to the "GND" 
test jack.  

7.2 Adjust VR10, high discriminator, to both extremes verifying a range of 
approximately 3.6 V to 7.4 V. Record PASS or FAIL on the Data Sheet.  

7.3 Adjust VR10 for 5 +/- 0.01 V and record the final value on the Data 
Sheet.
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7.4 Connect DMM (+) lead to the "LO" test jack.  

7.5 Adjust VR11,,Iow discriminator, to both-extremes verifying a range of 
approximately 0.07 V to 1.0 V. Record PASS or FAIL on the Data 
Sheet.  

7.6 Adjust VRI1 for 0.5 +/- 0.001 V and record the final value on the Data 
Sheet.  

8.0 INPUT AMPLIFIER ADJUSTMENT 

8.1 Using a test lead, short "P5 SIG." Input to chassis GND.  

8.2 Connect DMM lead to "PULSE" test point (Located near JP6).  

8.3 Adjust VR9 for .0000 V +/- .0001 V.- Paint VR9.  

8.4 Record value on Data Sheet.  

8.5 .Remove test lead from "P5 SIG.". Connect Signal Generator to "P5 
SIG.".  

.. 86 .Set-up Oscilloscope for .2 V/DIV., 2 uS/DIV.- 

8.7 Connect- Oscilloscope Channel I to "P5 SIG.".  

8.8 Connect Oscilloscope Channel 2 to "PULSE"-test point., 

8.9 Adjust VR8 so. that both waveforms are at 'equal amplitudes (Unity 
"Gain). Paiht VR8. 

8.10 Circle result (Pass/Fail) on Data Sheet.,- 
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9.0 ANTI-JAM ADJUSTMENT 

9.1 Connect DMM (+) lead to the right side of R94.  

9.2 Adjust VR12 to both extremes verifying a range of approximately 0.0 V 
to 1.5 V.  

9.3 Circle result (Pass/Fail) on Data Sheet.  

9.4 Adjust VR12 for 0.875 V +/- .001 V. Paint VR12.  

9.5 Record value on Data Sheet.  

9.6 Turn UDR Power Off and install Test Software 94094200 into 
U23.  

9.7 Connect 942TS-100 Test Set cables to the "P1 1/0", "P2 DET.", and "P6 
AUX" connectors located on rear panel. See Figure 1.  

9.8 On the 942-200-80A Communications PCB Assembly, place SW1-3, 4, 
and 6 in the ON position. See Table 1.  

9.9 Connect the 942-200-80A Communications PCB Assembly to J3 of Main 
PCB Assembly via the Right Angle Connector. Connect the Televideo 
(Referred to as TV) RS-232 cable to the 942-200-80A's J4.

10.0 TEST 

10.1 

10.2 

10.3

1: RAM TEST 

Apply Power to UDR. TV should prompt. Select "M" for "TEST MENU".  
Select "1" for "BASE UNIT TEST' Menu. Menu will be displayed.  

RAM TEST verifies read and write functions and data patterns in RAM 
address 0090 through 1FFF. Data patterns are 00, FF, 55, AA and 00
FF repeated. Error addresses will be displayed on the TV.  

Select subtest "1".  

Verify all RAM locations pass.
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10.4 Circle result (Pass/Fail) on Data Sheet.  

11.0 TEST 3: BAR GRAPH TEST 

BAR GRAPH TEST activates each segment from left to right starting with Green, 
then Amber, and then Red.  

11.1 Select subtest "3".  

11.2 Verify that all Bar Graph Segments activate in proper sequence and 
color.

11.3 Circle result (Pass/Fail) on Data Sheet.  

12.0 TEST 4: DISPLAY TEST 

,DISPLAY TEST cycles each -character from right to'left acrossithe display.  
Character sequence is 1; 2, 3, 4,,5, 6, 7, 8, 9,-, E, H, L, P,.,.  

12.1 Select subtest "4".  

12.2 Verify that all units properly display each character and in the. right 
sequence. -.. ' .  

12.3 . Circle result (Pass/Fail) on Data Sheet.-,' 

13.0" TEST 5: SWITCH TEST 

SWITCH TEST reads status changes of the UDR's front panel switches and the 
942TS-100 Test Set's REMOTE ACK switch.  

13.1 Connect jumper wire across the Ri 1 position (Located in rear, left hand 
corner).- , , , 

13.2 Select subtest "5".  
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13.3 Press each front panel switch several times and verify that the TV 
displays the correct switch each time.  

13.4 Press the 942TS-100 REMOTE ACK switch several times and verify that 
the TV displays the correct switch each time. Remove the jumper wire 
from across RI I position.  

13.5 Circle result (Pass/Fail) on Data Sheet.  

14.0 TEST 6: INDICATOR/BACKLITEIFAIL TEST 

INDICATORIBACKLITE/FAIL TEST cycles through front panel 
indicators/backlites in sequence as displayed on the TV. The fail light which is 
normally on will extinguish by this test. It will time out and re-activate in 
approximately 2 seconds. The Warn indicator is Amber.  

14.1 Select subtest "6".  

14.2 Verify each indicator/backlite activates as the TV display status 
indicates. Verify FAIL LED operation.  

14.3 Circle result (Pass/Fail) on Data Sheet.  

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST 

COUNTER TEST displays on the TV the input frequency in Hz, until any key is 
depressed. DISCRIMINATOR TEST involves adjusting the input signal 
amplitude below, within, and above the discriminator settings (262,126 Hz 
indicates overflow of counters). Connect Oscilloscope Channel A to P5 signal.  

15.1 Adjust Signal Generator for a +400 mV pulse at 1 KHz.  

15.2 Select subtest "7".  

15.3 Verify TV reads 000000 HZ. Enter result on Data Sheet.  

15.4 Adjust Signal Generator amplitude for a +1 V.  
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15.5 

15.6 

15.7 

15.8 

15.9 

15.10 

15.11

15.12 

15.13 

,15.14

15.15 

15.16 

15.17 

15.18

tp/d#49/956A2C

Verify TV reads 001000 Hz +1- 000010 Hz. Enter result on Data Sheet.  

Adjust Signal Generator frequency for 100 Hz.  

Verify TV reads 000100 Hz +1- 00001 Hz. Enter result on Data Sheet.  

Adjust Signal Generator frequency for 10 kHz.' 

Verify TV reads 010000 Hz +1- 000100 Hz. Enter rieslt on-Data Sheet.  

Adjust Signal Generator frequency for 100 kHz.  

Verify TV reads 100000 +/- 001000 Hz. Enter fesuilts on Data Sheet.  

Adjust Signal Generator frequency for 280 kHz.  

Verify TV reads 262126 Hz (Overflow). Enter r&'sulton Data* Sheet.  

Adjust Signal Generator amplitude for a +5.5 V.'

Verify TV reads 000000 Hz +/- 000010 Hz. Enter result on Data Sheet.  

Disconnect Signal Generator from "P5 SIG.".  

Adjust VR10 for a 7 +/- 0.01V DVM indication.' 'Neg probe on "GND" test 
jack, and positive probe on "HI" test jack. Record the final value on the 
Data Sheet. - .  

Verify VRII adjustment forQ.52+/. 0.001 V. DVM Neg probe'on "GND" 
test jack and positive probe on "LO" test jack. Record the final value on 
the Data Sheet.  
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16.0 ANTI JAM BIT TEST 

This test exercises the anti jam circuitry by injecting a frequency greater than the 

anti jam voltage. The anti jam bit is D1 of location 4008H.  

16.1 Cycle power on the UDR.  

16.2 Adjust signal generator to 40 KHz with a +5V peak.  

16.3 Type in 4008/.  

16.4 The response will be 05 after the u/" Record on Data Sheet.  

16.5 Increase signal generator to 55 KHz.  

16.6 Type in 4008/.  

16.7 The response will be 07 after the "I". Record on Data Sheet.  

16.8 Decrease frequency generator to 40 KHz.  

16.9 Cycle power on the UDR.  

16.10 Type in 4008/.  

16.11 The response will be 05 after the" /". Record on Data Sheet.  

16.12 Type "M" and select the base unit test.  
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17.0 TEST 8: D/A CONVERTER 4-20 mA/0-10 V OUTPUT TEST 

The. D/A CONVERTER TEST ,sets the high scaleand low'scale output for 
calibration of two 4-20 mA outputs and one 0 -10 V output. The 942TS-1 GOT Set 
has had 250 Ohm Load Resistors added to the 4-20 mA output -connections.  
The measurements will be made in volts even though the TV instructions call for 
current. Verification of low, mid, and high scale are performed. Follow 
calibration instructions displayed on TV.  

Refer to following table for correct conversions and tolerances.  

4-20 mA OUTPUTS

CURRENT 
4mA 
12 mA 
20 mA

';I I-- VOLTAGE 
1.000 V +/-.001 V 
3.000,V+/- .015 V, 
5.000 v v.001 v

0-10VOUTPUT '<

VOLTAGE 
.0000 V +/- .0001 V 
5.000 V +'/--030 V 
10.000 V +/-.001 V

-17.1 1 ,Select-subtest "8". -- I -

17.2 Follow'TV calibration instructions. , , " 

17.3 Record Calibration Verification values on Data Sheet.  

17.4 Paint VR1, VR2, VR4, VR5, VR6, and VR7.
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18.0 TEST 9: EEPROM TEST 

EEPROM TEST writes data patterns to the EEPROM device then prompts the 
user to cycle power. The program is re-entered by the user and a verification of 
data patterns is performed by the test program.  

CAUTION 
THIS TEST WILL DESTROY PREVIOUS SETPOINTS.  

18.1 Select subtest "9".  

18.2 Select 'W•.  

18.3 Turn UDR Off, wait one minute, then turn on.  

18.4 TV should prompt. Select "M" for "TEST MENU". Select "1" for "BASE 
UNIT TEST' Menu. Menu will be displayed.  

18.5 Select subtest "9".  

18.6 Select "V".  

18.7 Result will be displayed on TV. Circle result (Pass/Fail) on Data Sheet.  

19.0 TEST A: NON-MASKABLE INTERRUPT VERIFICATION (NMI) TEST 

The NMI VERIFICATION TEST measures the time interval between interrupts 
and displays this time period in mS on the TV. NMI occurs at 8 Hz rate, 
therefore, the terminal should display 125 mS.  

19.1 Select subtest "A".  

19.2 Verify TV reads 125 mS +/- 1 mS.  

19.3 Record result on Data Sheet.  
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20.0 TEST B: HIGH VOLTAGE POWER SUPPLY TEST 

- The HIGH VOLTAGE POWERSUPPLY TEST verifies the vbltage range as well 
as testing the HV Shutdown function: 

20.1 Connect HV Probe (-) lead to "GND" test jack. Connect HV Probe (+) 
lead to "P4 HV" MHV Connector.  

20.2 Select subtest "B".  

20.3 Adjust R5 (HV PCB Assy.) for a'reading of 600 V ±1 V. '

20.4 Record value on Data Sheet.  
I 

I 

20.5 Connect DMM (+) lead to the "HV TEST" test jack (Test jack provides a 
1000:1 DC voltage measurement).-, Verify a DMM reading of 0.600 V ± 
.060 V.  

20.6 Record value on Data Sheet.  

20.7 Adjust R5 to both extremes verifying a voltage ratbie of 400 V to 1800 V.  

20.8 Record adjustment minimum and maximum,values'on'the Data Sheet.  

" 20.9 Re-adjust HV for 550 V+/- 1 Volt.  

20.10 Enter "S" on TV. Verify that HV has'been shut down.  

20.11 -Circle result (Pass/Fail) on Data Sheet.
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21.0 TEST C: DATA ENTRY TEST 

The DATA ENTRY TEST verifies operation of the Data Entry switches ("DIGIT", 
"VALUE", "ENTER") and the "FUNCTION" switch.  

21.1 Select subtest "C".  

21.2 Press each Data Entry switch several times and verify that TV displays 
correct entries.  

21.3 Circle result (Pass/Fail) on Data Sheet.  

21.4 Select "F" for Function switch test. Verify correct "FUNCTION" switch 
position. Repeat test for each "FUNCTION" switch position 0 through F.  

21.5 Circle result (Pass/Fail) on Data Sheet.  

22.0 TEST D: RELAY TEST 

The RELAY TEST sets each relay from de-energized to energized state in 
sequence as displayed on the "V. The 942TS Test Set provides the relay status 
information. Note that the 956A-201 checksource will not cause a lamp state 
change to occur during this test. Checksource function is tested with a shop 
detector in Section 24.10.  

22.1 Select subtest "D".  

22.2 Hold down the "D" key for several executions of the test.  

22.3 Verify each relay and its contacts response according to TV information 
displayed.  

22.4 Circle result (Pass/Fail) on Data Sheet.  
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23.0 TEST F: JUMPER CONFIGURATION TEST 

The JUMPER CONFIGURATION TEST verifies whether or not JP3 Jumpers 1-5 
are installed and displays the appropriate position on the TV.  

23.1 Select subtest "F". , 

23.2 Verify that all JP3 jumpers are installed.  

23.3 Remove all JP3 jumpers. Repeat test and verify that all jumpers are 
, removed. . .  

23.4 Install one jumper at a time and verify the position of that jumper is 
-correct by repeating the test.  

S 23.5, Circle result (Pass/Fail) on the Data Sheet. " 

24.0• OPERATING SOFTWARE TEST 

24.1 Remove Power from the UDR. Remove DMM leads. Remove 942TS 
- - Test Set connections. Remove 942-200-80A Commu'nications PCB 

-- Assembly and angle bracket..":; 

"24.2 Replace Test Software with Operating Software. Standard operating 
software is 94095603.  

24.3 Hold down the "ENTER" Key and then apply power to UDR 
(Automatically sets "HIGH" and 'WARN" AlarmiLevels). Turn Power Off 
then re-apply Power.  

24.4 0.00 mR/h should be displayed and the "RANGE" LED should be On.  

24.5 Depress the "HIGH" button. Verify 1.00E3 mR/h.  

24.6 Depress the,'WARN" button'. Verify 1.OOE1 mR/h: " 

24.7 Depress the "CHECK SOURCE" button. Verify CHECKSOURCE LED 
turns On.  
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24.8 Circle result (Pass/Fail) on Data Sheet.  

24.9 Sign off Travelers and Data Sheet.  

24.10 Send unit to Production for Final Assembly.  

25.0 BURN-IN 

25.1 The 956A-201 UDR Final Assembly will be installed in a 948-1 Rack 
Chassis and burned in for 100 hours.  

25.2 Visual Assembly for cosmetic defects and loose hardware. Verify that 
correct Travelers and Data Sheets are properly completed. Record 
operational firmware number and revision level on Data Sheet and 
Travelers.  

25.3 Place JMP-6 in the 1-2 position (Enable anti-jam circuit). Install the 
UDR into a 948-1 Rack Chassis.  

25.4 Apply Power. 0.00 mR/h should be displayed and the "RANGE" LED 
should be On (If EEEEE is displayed, Anti-Jam Fuse F1 is defective.  
Replace if necessary.) After approximately five (5) minutes, the "FAIL" 
LED should turn On.  

25.5 Depress the "HIGH" button. Verify 1.00E3 mRPh.  

25.6 Depress the 'WARN" button. Verify 1.OOE1 mR/h.  

25.7 Depress the "CHECK SOURCE" button. Verify LED turns On.  

25.8 Log the start time of the burn-in on the Data Sheet.  

NOTE 
Quality Assurance is to be notified of any failures noted during burn-in.  
The entire procedure, Section 25, must be repeated in the event of a 
failure.  
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25.9 After 100 hours, log burn-in stop date and time, and repeat Steps 24.5 
through 24.7. Remove power. Using an interconnection cable Wvired per 
drawing .956A-201-106, connect the 956A-201 under test to'a shop 
8 97A-210 or 897A-220 detector.  

_25.10 Apply Power. Verify that the UDR responds to the Detector by activating 
the 956A checksource push button and noting the increase ir displayed 
value.  

"25.11 Remove Power. Remove the Interconnect Cable'and the Line Cord.  

UDR is now ready to be cleaned up and packaged.  

25.12 Circle results (Pass/Fail) on Data Sheet.

" I

26.0 DOCUMENTATION 

26.1 After final review, Quality Assurance shall -file -the completed original document in the Quality Assurance Sales or Job File.

S 
C-
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956A-201 TEST DATA SHEET 1, Page 1 of 4

PART NUMBER 

SERIAL NUMBER 

DMM Model 

Scope 

H.V. Probe 
Frequency 
Counter 

Test Software 940942200200 Rev.  
Operating Software 

5.5 SET-UP

S/N 

S/N 

S/N 

S/N 

Level 

Rev. Level

Cal. Due Date / / 

Cal. Due Date / / 

Cal. Due Date / / 

Cal. Due Date I /

+5VDC ± 0.1 OOVDC 

+15VDC ± .75VDC 

-15VDC ± .75VDC 

6.0 WRITE CLOCK ADJUSTMENT 

6.6 VR13 Adjustment

7.0 DISCRIMINATOR ADJUSTMENT 

7.2 VR10 Adjustment 

7.3 VR10 Final Setting (5 ± 0.01 V) 

7.5 VR1 1 Adjustment 
7.6 VR1 1 Final Setting (0.5 ± 0.01 V 

8.0 INPUT AMPLIFIER ADJUSTMENT 

8.4 VR9 Adjustment .0000 V +/- .0001 V 

8.10 VR8 Adjustment Unity Gain

9.0 ANTI-JAM ADJUSTMENT 

9.3 VR12 Adjustment Range 

9.5 VR12 Adjustment 0.875 V +/- .0001 V 

10.0 TEST 1: RAM TEST 

10.4 RAM Locations
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V 
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Pass/Fail

Pass/Fail 

Pass/Fail
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Pass/Fail
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956A-201 TEST DATA SHEET Page 2 of 4

11.0 TEST 3: BAR GRAPH TEST 

11.3 Bar G rap- Segment Sequence and Color 

12.0 TEST 4: DISPLAY TEST 

12.3 Display Characters and Sequence 

13.0 -TEST 5: SWITCH TEST 

13.5 -- Front Panel Switches and REMOTE ACK.  

14.0 TEST 6: INDICATORPBACKLITEIFAIL TEST 

14.3 Indicator/Backlite/Fail LED Operation 

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST 

15.3 Verify 000000 Hz 
15.5 Verify 001000 Hz +/- 000010 Hz 
15.7 Verify 000100 Hz +/-000001 Hz 
15.9 Verify 010000 Hz +1- 000100 Hz 

15.11 Vehfy 100000 +/- 001000 Hz 

15.13 Verify Overflow 262126 Hz 
15.15 Verify 000000 Hz +/- 000010 Hz 
15.17 VR10 Adjustment, 7 V +/- 0.0'1 V 
15.18 VR11 Adjustment, 0.5 V +1- 0.001 V 

16.0 ANTI JAM BIT TEST

16.4 

16.7 

16.11

Pass/Fail

P•,ass/Fail 

Pass/Fail 

Pass/Fail 

__________Hz 

-- ' Hz 

Hz 

Hz 

Hz 

Hz 

Hz 
' " V 

+ V 
________

Verify 05 displayed 

Verify 07 displayed 

Verify 05 displayed
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956A-201 TEST DATA SHEET Page 3 of 4 

17.0 TEST 8: DIA CONVERTER 4-20 mA/0-10 V OUTPUT TEST 
17.3 Calibration Verification, Analog Outputs: 

4-20 mA OUTPUTS #1 and #2

CURRENT 
4mA 

12 mA 
20 mA

VOLTAGE SPEC.  
1 +/-.001 V 
3 +/-.010 V 
5 +/-.001 V

Output #1 
V 
V 
V

Output #2 
V 
V 
V

0-10 V OUTPUT

VOLTAGE SPEC.  
.0000 V +/- .0001 V 

5.000 V +/- .030 V 
10.000 V +/-.001 V

18.0 TEST 9: EEPROM TEST 

18.7 Write and Verify

VALUE 

V 
V 
V 

Pass/Fail

19.0 TEST A: NON-MASKABLE INTERRUPT VERIFICATION (NMI) TEST 
19.3 Verify 125 mS +/- 1 mS Pass/Fail

20.0 TEST B: HIGH VOLTAGE POWER SUPPLY TEST 

20.4 R5 Adjustmentl"P4 HV' 
20.6 "HV TEST' Jack (0.600 +/- 0.010 V) 
20.8 R5 Adjustment (400 V to 1800 V) 
20.11 HV Shut Down
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956A-201 TEST DATA SHEET Page 4 of 4 

21.0 TEST C: DATA ENTRYTEST 

21.3 DIGIT, VALUE, and ENTER Switches 

21.5 FUNCTION Switch

22.0 TEST D: RELAY TEST 

22.4 Relay Response

23.0 TEST F: JUMPER CONFIGURATION TEST 

23.5 JP3 Jumpers 

24.0 OPERATION SOFTWARE TEST 

24.8 Display Reading, "RANGE" LED 
HV Reading, "High", 'Warn", "Rate" 
Values, Check Source LED 

25.0 BURN-IN 

25.8 Burn-in Start Date/Time 

25.9 Burn-in Stop Date/Time) 

25.10 Check Source Function 

25.12 No failures observed during burn-in 
and Post burn-in tests.

Performed By

Q.A. Review By__ _ _ _ _ _ _ _ _ _ _ _ _ _
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Inovision Radiation Measurements 3/6/01 Loop Test Procedure for 955A Low 
nio RRange GM Area Monitors 

REV ECO NO. RELEASED FOR D L SHEET NO. SLIZE 
1882 PRODUCTION 2 of 5 LT956A1897A-21X TP

1 PURPOSE 

The purpose of this procedure is to test and document the operation of a 955A series Low Range GM Area 
Monitoring channel. GM Detector models covered under this procedure include, but are not limited to, 
897A-210 and 897A-221. Consult Systems Engineering if doubt exists as to the applicability of this 
procedure to a specific detector type not listed. Ratemeters covered under this procedure are models 956A
201 and 956A-201-M1.  

2 SCOPE 
2.1 This procedure is to be performed whenever complete 955A GM area monitoring channels are to 

be provided. The following items are verified through the performance this procedure: 

2.2 All analog outputs.  

2.3 Alert, Warn and Fail Alarm operation.  

2.4 Remote Alarm operation ( if applicable) 

2.5 Overange and Overrange Acknowledge Function 

2.6 Ratemeter digital display and bar graph.  

3 RESPONSIBILITIES 

3.1 Personnel performing this procedure shall have a Technicians Skill Level 1 per QSP-1 8-01.  

3.2 Data generated by this test must be reviewed and approved by Q.A. prior to shipment. In 
addition, Q.A. has the responsibility of maintaining individual detector test data in a job file.  

3.3 The personnel performing this procedure must be authorized , dosimetry equipped radiation workers. All work performed using 848-8 Field Calibrators shall be in accordance with Radiation 
Safety Program and under the approval of the RSO or assistant RSO.  

4 ENVIRONMENTAL CONDITIONS 

4.1 Environmental conditions shall be the prevailing laboratory ambient. Work conducted using the 
848-8/8A Field Calibrators must be performed within a secure, controlled access area.  

5 REQUIRED EQUIPMENT 
Digital Multimeter (DMM) : Fluke 8050A or equivalent - must be a calibrated device.  

5.1 956A-200 Series Digital Ratemeter ( UDR ) to be tested.



5.2 897A-220 ( or 897A-221 ) Detector to be tested.  

5.3 956A to 897A lnterfgýe Cable (shop test cable or fabricated cable assembly to be shipped with 
channel) 

5.4 Shop ( or Customer) 848-8A 10 mCi Field Calibrator and Shop (or Customer) 848-8 100 mCi 
Field Calibrators - must have calibration data attached.  

5.5 UDR AC power cord set.  

5.6 956 Series UDR to 897 Series Detector interconnection cable.  

5.7 848-8-105 (or 848-8-400 for 897A-21 1 Detector ) G M Detector Adapter. 

5.8 High Voltage Probe: Fluke 80K-6 or equivalent -- must be a calibrated device.  

5.9 942TS-100 w/ 942A Series Test Cables. 

5.10 Drawing 955A-3 Loop Diagram for interconnection of channel components.  

6 PROCEDURE 

6.1 Record the Customer, Customer P.O. number, S.O. number and W.O. number on the data sheet.  

6.2 Record the model and serial number of the Ratemeter, Detector and Remote Alarm (if applicable) 
to be tested on the data sheet. In addition, record the serial numbers of the 848-8A and 848-8 Field Calibrators on the Data Sheet as well as the current, decay corrected dose rates for the three positions of the 848-8A Field Calibrator. The 848-8 100 mCi calibrator rates are not 
required as it is only used to overrange the channel under test.  

6.3 Record the model, serial number, calibration date and calibration due date of the Digital Multimeter (DMM) and High Voltage Probe on the data sheet. " 

6.4 Prior to connecting the ratemeter to the detector ( and remote alarm if applicable), adjust the high voltage supply on the 956A series ratemeter to 575 ± 5 volts. Adjust the 956A upper discriminator 
(VR10) to 7 ± 0.1 Yolts and the lower discriminator (VR1 1) to 0.5 ± 0.05 volts. Rec6rd High Voltage and Discriminator 'settings on the Data Sheet. Remove the anti-jam jumpir J7 to prevent 
the anti-jam fuse from blowing when channel overrange is tested. Connect the 942TS-100 Test 
Fixture to the P1 and P6 rear panel connectors on the 956A ratemeter. , 

6.5 Turn off 956A and 942TS-100 AC power and connect the 956A series ratemeterto the 857-21X series detector using the 956A/897A cable and the 958 series remote alarm ( if applicable ) as 
shown in Loop Diagram 955A-3. .  

6.6 Turn on ratemeter AC power and allow a 10 minute warm-up period to elapse prior to taking and 
data.  

DATE TITLE 71 Inovision Radiation Measurements 3/6/01 Loop Test Procedure for 955A Low 3/6/01 Range GM Area Monitors 
REV - ECO NO.-- RELEASED FOR D L SHEET - NO. ,SIZE 

1882'" , PRODUCTION 
T9 7M3of .. . .TP

q



Switch Position Parameter

High Alarm 
Warn Alarm 

Tau/Dead Time 
Analog Full Scale 

Overrange 
Conversion Constant 
Analog Low Scale 

Underrange

1.00E2 (Warn Alarm value must be set first) 
2.00E1 
Obtain value from CAL-GM6 Data Sheet 
1.00E3 
1.00E3 
Obtain value from CAL-GM6 Data Sheet 
1.OOE-2 
1.00E-2

6.8 Place the required adapter ( 848-8-105 or 848-8-400 ) on the 848-8A Field Calibrator locating 
acorn nuts and place the detector into the adapter.  

6.9 With the 848-8A Field Calibrator in the CLOSED position, complete column 1 of Table 1 on the Data Sheet. Enter N/A in boxes when no remote alarm or analog output option is to be provided.  

6.10 Unlock the 848-8A Field Calibrator and place the calibrator in the MID position. Complete column 
2 on the Data Sheet.  

6.11 Place the 848-8A Field Calibrator in the OPEN position and complete column 3 on the Data 
Sheet.  

6.12 Close the 848-8A Field Calibrator and complete column 4 on the Data Sheet.  

6.13 With the 848-8A remaining in the CLOSED position, depress the 956A Acknowledge pushbutton 
and complete column 5 on the Data Sheet.  

6.14 With the 848-8A remaining in the CLOSED position, disconnect the signal coax cable from the 
956A rear panel connector P5. After six ( 6 ) minutes have elapsed, complete column 6 on the 
Data Sheet.  

6.15 Reconnect the signal coax to P5 on the 956A rear panel and complete column 7 on the Data 
Sheet.  

6.16 Place the adapter and detector into the 100 mCi 848-8 Field Calibrator. Unlock the calibrator and 
place it in the OPEN position. Complete column 8 on the Data Sheet.  

6.17 Close the 100 mCi 848-8 Field Calibrator and place the adapter and detector back into the 
CLOSED 848-8A Field Calibrator. After one minute, depress the acknowledge pushbutton and 
complete column 9 on the data sheet.

Value

0 
1 
2 
3 
4 
5 
7 
9

Inovision Radiation Measurements DATE 3/6/01 Loop Test Procedure for 955A Low 

Range GM Area Monitors 
REV EGO No. RELEASED FOR L SHEET NO. SIZE 

1 1882 PRODUCTION 4 of 5 LT956N/897A-21X TP

NOTE 
Analog outputs are monitored at the 942TS-100. If a remote alarm is 
connected, the 0-10 VDC output drives the remote alarm meter and is 
not available at the 942TS test point. Both 4-20 mA test points are 
terminated with 2509 resistors inside the 942TS-100 and are read as 
1-5 VDC outputs.  

6.7 Enter the following setpoints into the ratemeter Function Switch positions:



6.18 Remove the detector from the 848-8A Field Calibrator. Remove the keys from both calibrators and return them totiheilr secure storage location. '.  

6.19 Turn off 956A ratemeter power and reinstall anti-jam jumper J7. Disconnect all external cabling 
from the ratemeter, detector and remote alarm (if applicable). Sign and date the Data Sheet.  

6.20 Forward the document package to Quality Assurance for review and signature.

I DATE TITLE Inovision Radiation Measurements 3/6/01 Loop Test Procedure for 955A Low 
D ý // Range GM Area Monitors 

REV ECO NO. RELEASED FOR D L SHEET NO. SIZE 
1 1882 PRODUCTION 5 of 5 LT956A/897A-21X TP



"Attachment

TEST DATA SHEET: LT956A/897A-21X

Customer 

S.O. No.: 

:6.2 

956A Series Model No.  

S 897A-21X Series Model No.  

958 Series Reimote Alarm Model No.

Customer P.O.No.:_ _ 

IRM W.O. No.: 

Serial No.  

Serial No.

Serial No.  I

"- 848-8A Serial No.'__ "CLOSED position current dose rate "_ mR/h 

MID Position current dose rate _ mR/h 

OPEN 7Position current dose rate mR/h

--848-8 100 mCi Calibrator Serial No.  

"6.3 

I,

-Test Equipmnent Model - -.Serial No.- Cal. Date "-Cal. Due bate-I,.... Digital Multimeter 

.- High Voltage Probe 

-6..4 H.V."'' V (575±5VDC)Low

956A Jumper J7

" - 6.7 Switch Position

'Disc. v(0.5 - 0.05 VDC ) High Disc. V( 7 -+0.1 VDC)

( Removed )

Parameter Value

High Alarm 
Warn Alarm 

Tau/Dead Time 
Analog Full Scale 

Overange 
Conversion Constant 

Analog Low Scale 
Underrange

-: (].00E2 mR/h) 
(2.00EImR/h).  
(Obtain from Detector CAL-GM6 Data) 
(1.00E3 mR/h) 
(1.00E3 mR/h ) 
(Obtain from Detector CAL-GM6 Data) 
(1.00E-2 mR/h ) 

-(1.00E-2mRlhh)

ENGINEERING 
D /"/. / ,,,DATE 

c_ 
kA A ,,^' ,,,_ •jj H C: DATE 0- _K,-•

QUALITY ASSURANCE" 
RADIATION SAFETY OFFICER

Inovision Radiation Measurements 

"[REV ECO NO. RELEASED FOR 
11 1882 PRODUCTION

DATE -.- /2.; % /

-. I. DAT "'-'i I

... DATE x- :..  
TITLE Loop Test Procedure for 955A Low 

Range GM Area Monitors 
NO LT956A/897A-21X SIZE 

I TP

0 

2 
3 
4 
5 
7 
9

-- '2 l i

I



AttachmentI

Inovision Radiation Measurements DATE 3/6/01 TITLE Loop Test Procedure for 955A Low 
Range GM Area Monitors 

REV EGO NO. RELEASED FOR D L SHEET NO L96/9A2XSZ 
1 1882 PRODUCTION 2 of 2 LT5N9A2xTP'

k

Attachment 
TEST DATA SHEET: LT956A/897A.21X 

Table 1 
Closed Mid Open Closed Closed Signal Signal Channel Overrange 848-8A 848-8A 848-8A Unack. Ack. Disconn. Reconn. Overran e Recovery 

UDR 
mR/h 

EEEEE 
R e m o t e E E S a InR/h 

Analog Full Scale 
Output I Full Scale 

Analog 
Outputn 2 

Full Scale 
Analog 
0-10 V 

Analog Full Scale 
Option 

Full Scale Warn 
Indicator Off Flashin Flashin Flashing Off Off Off Flashin Off 
Warn 
Relay NO NC NC NC NO NO NO NC NO Alarm 

Indicator Off Off Flashin Flashin Off Off Off Flashin Off 
Alarm 
Relay NO NO NC NC NO NO NO NC NO 
Aux.  

R-e-a
Relay NO* NO* NC* NC* NO* NO* NO* NC* NO* 
Range 

Indicator Off Off Off Off Off On Off " On Off Fail 
Indicator Off Off Off Off Off On Off Off Off 

Fail 
Relay NO NO NO NO NO NC NO NO NO Bargraph 

Green Amber R ed R ed GEr een -OFF -Green ALL1 Re•d Gr....  

Lamp Off Off On On Off Off Off On Off 
RKemote • _ 
Sonalert Off Off On On Off Off Off On NO = Normally Open Lamp Illuminated. NC= Normally Closed Lamp Illuminated, * Aux Relay is "RATE" on Test Fixture.  

Performed by 
Date 

Q.A. Review by 
Date
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• .. .  INOVISION RADATION MEASUREMENTS TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER 

CUSTOMER P.O. ..) / 
CUStOMERi Q*- ~ -1vicogr 7~j~o 

, CUS OMER" 1•_ , .VI-CO S.OJW.O.  

DOCUMENT: TP956A-201-3 REV.'' 4 -/9 0(_ 

956A-201 TEST DATA SHEET 1, Page I of 4

PARTNUMBER 957(A- 2-o I 
SERIAL NUMBER i, 
DMM Model SIN • SCN.  
Scope7TEK.Tip- i> 2c' SIN ZD22-..(ý C 
H.V. Probe lr~ -r ý.. Y-o S/N ..- rW (?-95- .- Ca 
Frequency 
Counter ýLuy.e lCHook S/N L4 1 C)?l-> Ca 
Test Software 940942200200 Rev. Level (
Operating Software .- q. o6 _ Rev. Level (3 
5.5 SET-UP

+5VDC ± 0.100VDC 

+15VDC ± .75VDC 

-15VDC ±.75VDC 

6.0 WRITE CLOCK ADJUSTMENT

6.6

Il. Due Date OqM. ý2/. _O I 
Il. Due *Date -j._i/•O ( 
1i. Due Date O.•_/.2a.2._ I 

1. Due Date L (

-I•g.2oO 'v 
-16.•oo v 

V

VR13 Adjustment

7.0 DISCRIMINATOR ADJUSTMENT 

7.2 VR10Adjustment 
7.3 -VR10 Final Setting_'.c) ( 5 0.01,V) 
7.5 -:-VR11 Adjustment ;---7.6 "-:VR11 Final Setting &. •" (b.5±0.0" ,) 

• IkD! Ir A I ',-.-,,.-.-. ..... . .0 V

I r MIVI.LIrI--- ADJUSTMENT
8.4 - VR9 Adjustment .0000 V +1-.0001 V 
8.10 VR8 Adjustment Unity Gain

9.0 ANTI-JAM ADJUSTMENT 
9.3 VR12 Aditi•tm==n+

9.5 - VR12 Adjustment 0.875 V +/- .0001 V 

10.0 TESTI: RAM TEST 
10.4 RAM Locations 

tp/d#49/956A2013.doc 24

(3 a'lbail

V 
(J ail 

" 2DFail 

e "-a .•--S _V

- �%

PassyFail

F.ILE COPY

S



I *.

11.0 TEST 3: BAR GRAPH TEST 
11.3 Bar Graph Segment Sequence and Color 

12.0 TEST 4: DISPLAY TEST 

12.3 Display Characters and Sequence 

13.0 TEST 5: SWITCH TEST 
13.5 Front Panel Switches and REMOTE ACK.  

14.0 TEST 6: INDICATORJBACKLITE/FAIL TEST 
14.3 Indicator/Backlite/Fail LED Operation 

15.0 TEST 7: COUNTERJDISCRIMINATOR TEST 
15.3 Verify 000000 Hz 
15.5 Verify 001000 Hz +1- 000010 Hz 
15.7 Verify 000100 Hz +1- 000001 Hz 
15.9 Verify 010000 Hz +1- 000100 Hz 
15.11 Verify 100000 +/- 001000 Hz 
15.13 Verify Overflow 262126 Hz 
15.15 Verify 000000 Hz +/- 000010 Hz 
15.17 VR1O Adjustment, 7 V +1- 0.01 V 
15.18 VR11 Adjustment, 0.5 V+/- 0.001 V

(•Fail 

(•~ail 

~~aii 

Esail 

o Hz 
I D Co Hz 

I• nHz 

-Hz 
I .OK. • Hz 

Z-2(..?~.. Hz 

C Hz 

".'0o0 V

16.0 ANTI JAM BITTEST

Verify 05 displayed 

Verify 07 displayed 

Verify 05 displayed

tp/d#49g956A2 013.doc 25
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INOVISION RADIATION MEASUREMENTS: 
TITLE: TEST PROCEDURE-FOR -THE 956A-201-UNIV9RSAL DIGITAL RATEMETER 

CUSTOMR;P.o....• 
CUSTOMER: ,io tIC0. -- jW-.O. '-j'7 cz3 DOCUMENT: TP956A-201-3 RE'V 4 

956A-201 TEST DATA SHEET Page 2 of 4

16.4 

16.7 

16.11

L-



INOVISION RADIATION MEASUREMENTS., 
TITLE:'TEST. PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER 

-- " CUSTOMER P.O. L-l"tOO $.(U77 

CUSTOMER: - VICO S.OJW.O. 15l'O ..• 
-DOCUMENT: TP956A-201-3 REV. •4 

956A-201 TEST DATA-SHEET Page 3 of 4 

17.0 TEST 8: DIA CONVERTER 4-20 rnA0-10 V OUTPUT TEST-

17.3 Calibration Verification, Analog Outputs:

4-20 mA OUTPUTS #1 and #2

VOLTAGE SPEC.  
1 +/-.001 V 
3 +/-.010 V 
5 +/-.001 V

Output #1 
I'. c)' V 

• 3.0:•o V

Output #2 
1I. bO V 
S3.cco - v.

0-10 V OUTPUT

VOLTAGE SPEC.  
.0000 V +/- .0001 V 
5.000 V +/--.030 V 

10.000 V +/-.001 V'

18.0 TEST 9: ,EEPROM TEST 

18.7 Write and Verify

"VALUE 
C •. C•OC) - 'V 

0 c5cscý. V 

as ý/Fail

19.0 TEST A: NON-MASKABLE INTERRUPT VERIFICATION (NMI) TEST 

19.3 Verify 125 mS +1-1 mS (fsFail

20.0 TEST B: HIGH VOLTAGE POWER SUPPLY TEST 

20.4 , R5 AdJustmentP'P4 HV" " 

20.6 "HV TEST Jack (0.600 +/- 0.010 V) 

20.8 R5 Adjustment (400 V to 1800 V) 

20.11 HV Shut Down

tpld#491956A2013.doc ' 26
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(o V 

'" rain v/max 
•~ail
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SCALE 
Low
Mid 
High

CURRENT 
4 mA 

'12 mA 
20 mA

SCALE " 
Low 
Mid 
High
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INOVISION RADIATION MEASUREMENTS • 

TITLE: TEST PROCEDURE FOR THE.956A-201 UNIVERSAL DIGITAL RATEMETER 
C OMER P.O. V&co '(7 

CUSTOMER: VICO_ vicos.owj.o. __-<__7_____ 
DOCUMENT: TP956A-201-3 REV. 4

956A-201 TEST DATA SHEET Page 4 of 4

21.0 TEST C: DATA ENTRY TEST 

21.3 DIGIT, VALUE, and ENTER Switches 

21.5 FUNCTION Switch 

22.0 TEST D: RELAY TEST 

22.4 Relay Response 

23.0 TEST F: JUMPER CONFIGURATION TEST 

23.5 JP3 Jumpers 

24.0 OPERATION SOFTWARE TEST 

24.8 Display Reading, "RANGE" LED 
HV Reading, "High", 'Wam", "Rate" 
Values, Check Source LED 

25.0 BURN-IN 

25.8 Bum-in Start Date/Time 

25.9 Bum-in Stop Date/Time) 

25.10 Check Source Function 

25.12 No failures observed dunng bum-in 
and Post bum-in tests.

.•=~ail 
9 ail 

t~Fail 

((9Fail

(5ýFail 

) - 's -oo/ 0I k 

F ail 

£ -

Performed By TI�O6�L�R

Q.A. Reviewtpd-9/5Z1= 

tpld#-491956A201 3.doc 2

Date 0 1 1051 ?Wc 

Date . / --71.x2/ 

FILE COPY27



956A-201 TEST DATA SHEET 1, Page I of 4

PART NUMBER. 1?57A- 2-o I
SERIAL NUMBER, ISO 

DMM Model Q•KLOMV..F_ 

Scopej'?rKi'-'rQ K 2241SA, 
H.V. Probe 'tLu... )--( 
Frequency 
Counter e•ookV. OOA,

SIN N4 - _ 
S/N '22-5cS 
S/N JRM 19. '

Cal. Due Date 0 .4I/I0 200 
Cal. Due Date •_/1BJ.2.O ( 

",Cal. Due Date ...i.2JOO 

Cal. Due Date Q'J .I2.
Test Software 940942200200 Rev. Level r" 

Operating Software SO'Jc:o6 • - Rev. Level- '_ _ 

5.5 SET-UP-

+5VDC±: 0.10OVDC 

+15VDC ± .75VDC 

-15VDC:t.75VDC 

6.0 WRITE CLOCK ADJUSTMENT 

6.6 VR13 Adjustment

15-147, V 

________V

7.0" DISCRIMINATOR ADJUSTMENT 

"7.2 VR10 Adjustment 

7.3 VR10 Final Setting -5. (5 ± 0.OIV).

'7.5 
- -7.6

VR11 Adjustment 
"VR1 1 Final Setting j." .( 0.5 ± 0.01

8.0 ,INPUT AMPLIFIER ADJUSTMENT 

8.4- ,- VR9 Adjustment .0000 V +/- .0001 V 

8.10 VR8 Adjustment Unity Gain

9.0 ANTI-JAM ADJUSTMENT

9.3 VR12 Adjustment Range

9.5 - VR12 Adjustment 0.875 V +/- .0001 V

C1ail

V) 

Y 

6 Y-Fa o:&9 -,,v

- e%

10.0 TEST I: -RAM TEST 

10.4 RAM Locations 

tp/d#491956A2013.doc

(fsyFail

"24 FILE COPY
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INOVISION RADIATION MEASUREMENTS 
TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER 

CUSTO~R P.O. : - • t
CUSTOMER. ; -. VICO S.OJW-O. L5
DOCUMENT: TP956A-201-3 REV. 4 . L/9/ q0



11.0 TEST 3: BAR GRAPH TEST 
11.3 Bar Graph Segment Sequence and Color 

12.0 TEST 4: DISPLAYTEST 
12.3 Display Characters and Sequence 

13.0 TEST 5: SWITCH TEST 
13.5 Front Panel Switches and REMOTE ACK.  

14.0 TEST 6: INDICATORJBACKLITEIFAIL TEST 
14.3 IndicatorlBacklite/Fail LED Operation 

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST 
15.3 Verify 000000 Hz 
15.5 Verify 001000 Hz +/- 000010 Hz 
15.7 Verify 000100 Hz +/- 000001 Hz 
15.9 Verify 010000 Hz +1- 000100 Hz 
15.11 Verify 100000 +/- 001000 Hz 
15.13 Verify Overflow 262126 Hz 
15.15 Verify 000000 Hz +1- 000010 Hz 
15.17 VR1O Adjustment, 7 V +/- 0.01 V 
15.18 VR11 Adjustment, 0.5 V +/- 0.001 V

(•~aii 

Hail 

~~aiI 

Hz 

Hz 
Hz 

- •o Hz 
ZC-7.- 2 ((. Hz 

C Hz 

_V "2.o*'o V 0 . "• o900

16.0 ANTI JAM BIT TEST

Verify 05 displayed 

Verify 07 displayed 

Verify 05 displayed

tp/d#49/956A2013.doc 25
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INOVISION RADIATION MEASUREMENTS*;::'-.-` 
TITLE! TEST PROCEDURE FOR THE 956A-20.1.UNIVERSAL DIGITAL RATEMETER 

CUSTOMER:P;O.. 4'6= .• g .1 CUSTOMER:. 
i cVICO S.OJW.O. ) ' C "3 

DOCUMENT: TP956A-.201-3 REV. ' ;" 
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INOVISION RADIATION MEASUREMENTS .  
TITLE:TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER 

CUSTOMER P.O. .' . •-71/ .  
CUSTOMER: ... . .... IOS.O.O },•0 3
DOCUMENT: TP956A-201-3 REV. 4 

956A-201 TESTDATA-SHEET Page 3 of 4 

17.0 TEST 8: DIA CONVERTER 4-20 mA]0-10 V OUTPUT TEST.  

17.3 Calibration Verification, Analog Outputs: .  

4-20 mA OUTPUTS #1 and #2

VOLTAGE SPEC.  
1 +/-.001 V 
3 +/-.010 V 
5 +/-.001 V

Output #1 

S. C) ec V _6., o• , v

Output #2 

7.00:9, V 

5 .-Cxo - V

0-10 V OUTPUT 

SCALE 
Low 
Mid 
High

VOLTAGE SPEC.  
.0000 V +/- .0001 V 

5.o0o +V/- .030 V 
10.00OV+/- .001V

"VALUE
"Cý -.Oc:" V 
S.•09 V 

-0 -1o.6gc V

18.0 TEST 9:9 EEPROM TEST 

18.7 Write and Verify �j /Fail

19.0 TEST A: NON-MASKABLE INTERRUPT VERIFICATION (NMI) TEST 

"19.3 Verify 125 mS +/- 1 mS as "ail

20.0 TEST B:'HIGH VOLTAGE POWER SUPPLY TEST 

20.4 R5 AdjustmentP'P4 HV" 

20.6 "HV TEST" Jack (0.600 +1- 0.010 V) 

20.8 R5 Adjustment (400 V to 1800 V) 

20.11 HV Shut Down

tp/d#49/956A2013.doc -26
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FILE COPY

SCALE 
Low 
"Mid 
High

CURRENT 
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INOVISION RADIATION MEASUREMENTS 
TITLE: TEST PROCEDURE FOR THE956A-201 UNIVERSAL DIGITAL RATEMETER 

CUSTOMER P.O. 4-5 ýo t) ,6-7I 
CUSTOMER: & G VICO S.O'w.O. I•7c"T1?_ 3 
DOCUMENT: TP956A-201-3 REV. 4 

956A-201 TEST DATA SHEET Page 4 of 4

21.0 TEST C: DATA ENTRY TEST 

21.3 DIGIT, VALUE, and ENTER Switches 

21.5 FUNCTION Switch 

22.0 TEST D: RELAY TEST 

22.4 Relay Response 

23.0 TEST F: JUMPER CONFIGURATION TEST 

23.5 JP3 Jumpers 

24.0 OPERATION SOFTWARE TEST 

24.8 Display Reading, "RANGE" LED 
HV Reading, "High", 'Wan"", "Rate" 
Values, Check Source LED 

25.0 BURN-IN 

25.8 Bum-in Start Date/Time 

25.9 Bum-in Stop Date/Time) 

25.10 Check Source Function 

25.12 No failures observed during bum-in 
and Post bum-in tests.  

Performed By "ko64LER, 

Q-A. Review By (2. &

tp/d#49/956A2013.doc 27
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INOVISION RADIATION MEASUREMENTS TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER 
CUSTOMER P.O. ~ OQ 7 CUSTOMER-* VICO S.OJW.O.______ 

DOCUMENT: TP956A-201-3 REV. 4 ; tV.

956A-201 TEST DATA SHEET-I, Page 1 of 4

PART NUMBER q5-(,A- 2-o I 
SERIAL NUMBER I85• 
DMM Model I "-.Y-_LU O S/N L 
Scope]1&-rK000C Z2i4-4A, SIN " 
H.V. Probe .- _ L.- SIN I_" 
Frequency, , 
Counter -LUEe lqook S/N 1} t

C>22-G~rp 

ZIA 2-s5

;O c l
Test Software 940942200200 Rev. Level ,

Cal. Due Date n14I/ 2O I 
Cal. Due Datfe Q/J...7-co ( 

Cal. Due Date "j2•..o.._ I 

Cal. Due Date (2L/ L)/.2

Operating Software SL•O•=4ciS : 6 -,- Rev. Level G3 
5.5 SET-UP

+5VDC ± 0.1OOVDC 

+15VDC ± .75VDC 

- -15VDC ±.75VDC 

6.0 WRITE CLOCK ADJUSTMENT 

6.6 VR13 Adjustment 

7.0 DISCRIMINATOR ADJUSTMENT 

7.2 VR10 Adjustment 
7.3 -VR0IFinalSetting " 5 ±o0.o1V) 

"7.5' VR1 I Adjustment 
- 7.6 .. -VR11 Final Setting .S"0 .(0.5 0.01 V) 

8.0 INPUT AMPLIFIER ADJUSTMENT 
8.4 .... VR9 Adjustment .0000 V +1-.0001 V 
8.10 VR8 Adjustment Unity Gain 

9.0 ANTI-JAM ADJUSTMENT

9.3 VR12 Adjustment Range
9.5 --VR12 Adjustment 0.875 V +/- .0001 V

10.0 TEST I:-RAM TEST 
10.4 RAM Locations 

tp/d#49/956A2013.doc

; 15. o _V 
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V 

,D a-il 

(cIFail 

•~Fail
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W, INVIO RM 

INOVISION RADIATION MEASUREMENTS 
TITLE-: TEST PROCEDURE. FOR-THE 96A.20.1•UNIVERSAL DIGITAL RATEMETER 
CUSTOMER: CUSTO•EVICO .JW.O. L,•7O -.  

DOCUMENT: TP956A-201-3 REV. 4 "

956A-201 TEST DATA SHEET Page 2 of 4

11.0 TEST 3: BAR GRAPH TEST 

11.3 Bar Graphl Segment Sequence and Color 

12.0 TEST 4: DISPLAY TEST 

12.3 Display Characters and Sequence 

13.0 TEST 5: SWITCH TEST 

13.5 Front Panel Switches and REMOTE ACK.  

14.0 TEST 6: INDICATOR/BACKLITEIFAIL TEST 

14.3 Indicator/Backlite/Fail LED Operation 

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST 

15.3 Verify 000000 Hz 

15.5 Verify 001000 Hz +/- 000010 Hz 

15.7 Verify 000100 Hz +/-000001 Hz 

15.9 Verify 010000 Hz +/- 000100 Hz 

15.11 Verify 100000 +/- 001000 Hz 

15.13 Verify Overflow 262126 Hz 

15.15 Verify 000000 Hz +/- 000010 Hz 

15.17 VR1O Adjustment, 7 V +/- 0.01 V 

15.18 VR 11 Adjustment, 0.5 V +1- 0.001 V

16.0

(! ail 

(Fj ail

•F~ail 

O Hz 

t n t , Hz 

0oc Hz 

(o _.. Hz 
(c•c K. Hz 

Zc.- ~2- ( 7-6 Hz 
C.o Hz 

"-?. 0o V 
0, -I'0 V

ANTI JAM BIT TEST

Verify 05 displayed 

Verify 07 displayed 

Verify 05 displayed

tp/d#49/956A2013.doc 25
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INOVISION RADIATION MEASUREMENTS " TITLE:*TEST PROCEDURE FOR THE 956A-201UNIVERsAL DIGITAL RATEMETER 
CUSTOMER P.O. 

CUSTOMER: VPCO A-2-3 .4__ 
DOCUMENT: TP95BA-201-3 REV. 4

956A-201 TEST DATA SHEET Page 3 of 4 

17.0 TEST 8: DIA CONVERTER 4-20 mA/0-10 V OUTPUT TEST 
17. *Calibration Verification, Analog Outputs: : 

4-20rmAOUTPUTS #1 and #2

SCALE CURRENT 
Low... 4 mA 
Mid 12 mA 
High 20 mA 

0-10 V OUTPUT 

SCALE 
Low 
Mid 
High

VOLTAGE SPEC.  
1 +/-.001 V 
3 +/-.010 V 
5 +/-.001 V

Output #1 
i, oco V 

. q V

VOLTAGE SPEC.  
.0000 V +/- .0001 V 
5.000 V +/-.030 V 

10.000 V+/-.001 V

18.0 TEST 9: EEPROM TEST 
18.7 Write and Verify

. Otput #2 
7 . mg~c V 
lE.,Cxno VZ

VALUE, 

SIO. c~cc V

19.0 TESTXA: NON-MASKABLE INTERRUPT VERIFICATION (NMI) TEST 
19.3 Verify 125 mS +/- 1 mS Fai1

20.0 TEST B:- HIGH VOLTAGE POWER SUPPLY TEST, 
20.4 - R5 Adjustmentt'p4 HV ' 
20.6 "HVTEST" Jack (0.600 +/- 0.010 V) 
20.8 R5 Adjustment (400 V to 1800 V) 
20.11 HV Shut Down

V 
0. "V 

..i__min .�Vm"ax 

•iail

tp/d#491956A2 0 1 3.doc 26
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INOVISION RADIATION MEASUREMENTS TITLE: TEST PROCEDURE FOR TH -956A-201 UNIVERSAL DIGITAL RATEMETER CUSTOMER P.O.. SC •'•.• 
CUSTOMER: .. ¢ VICO S. 0 s.o 0.  
DOCUMENT: TP956A-201-3 REV. 4 

956A-201 TEST DATA SHEET Page 4 of 4 

21.0 TEST C: DATA ENTRY TEST
21.3 DIGIT, VALUE, and ENTER Switches 
21.5 FUNCTION Switch

22.0 TEST D: RELAY TEST 
22.4 Relay Response

23.0 TEST F: JUMPER CONFIGURATION TEST 
23.5 JP3 Jumpers 

24.0 OPERATION SOFTWARE TEST 
24.8 Display Reading, "RANGE" LED 

HV Reading, "High", 'Wam", "Rate" 
Values, Check Source LED

3 ail 

ail 

(•Fail

(5pFail

25.0 BURN-IN

25.8 Bum-in Start Date/Time 

25.9 Bum-in Stop Date/Time) 

25.10 Check Source Function 

25.12 No failures observed during bum-in 
and Post bum-in tests.

Performed By "KoE'iLER-• 

Q.A. Review By 

tp/d#49/956A2013.doc 
27
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&/Fail 

&3Fail

Date L _1/05/c._00 I 

Date _///7/_.  
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"VICTOREEN, INC.  
TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1 

DETECTORS
CUSTOMER: N/A 
DOCUMENT: TP897A REV. A

Test Data Sheet 
TP897A for 897A-2X0 and 897-2X1 Detectors 

Customer: _ _ _ _ _ P.O. No.: 
S.0. No.: JL"'T7e "3 W.0. No.: 
Model 897A- 2I1 Serial No.: / 12

897A-210-10 

Circuit Board Serial No.: Revision Level:

Test Equipment 

Oscilloscope Model No: ____ S/N: O Cal Due Date: 
Digital Voltmeter Model: . S/N: .gaý Cal Due Date: L--•"' 

Test Results 

6.2.3 Detector Quiescent Current Draw J ,mA (100 mA max.) 
6.3.1 Jumper Placement J1 A-- (A-B),J2 4-.(A-B),J3 A-B (A-B)
6.3.3 Local Zener Regulation 

6.4.3 Anti-jam minimum setting 

6.4.4 Anti-jam maximum setting 

6.4.5 Anti-jam final setting 

6.5.1 Discriminator minimum setting 

6.5.2 Discriminator maximum setting 

6.5.3 Discriminator final setting 

6.6.4 Anti-jam trigger threshold 

6.7.1 Detector output pulse height 

Output square wave period 

6.8.4 Detector background CPM 

6.8.5 Check source activation:

Sq.•ý v (>9.5 and < 11.0 volts) 

03• 9 rv (< 0.100 volts).  

3. _ v ( > 2.9 volts) 

00 o, v (1 +1- 0.001 volts) 

b),03", v ( < 0.100 volts) 
/.90 v (> 1.5 volts) 

0.S-00 v ( 0.5 +/0 0.01 volts) 

.. f, ... v (1 +/- 0.01 volts) 

v peak (4.5 minimum) 

.Z•- uS (25 uS maximum) 

( > I CPM / < 25 CPM)

P'RODU0T 
PRINT 

FEB 10 1,(

GM Tube up 'c3 (yes) 

GM Tube down (yes 

Performed By: 

Q.A. Review By: 

tp/d#48/TP8 9 7A.doc

12 o'clock . (yes) 6 o'clock jE- (yes) 

3 o'clock __ (yes) 9 o'clock E3 (yes) 

D ae:e / 

Date: 1_

° * 1 )
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VICTOREEN, INC.  
,TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1 

DETiECTORS 
CUSTOMER: N/A 
DOCUMENT: TP897A REV. A 

Test Data Sheet 
TP897A for 897A-2X0 and 897-2X1 Detectors 

Customer: 2 G-f- P.O. No.: 9c, Cp. <•2"71 

S.O. No.: I-7c 3-3 W.O. No.: 'I -103 
Model 897A- 210 Serial No.: 13R

897A-210-10 

Circuit Board Serial No.: 130 

Test Equipment 

Oscilloscope Model No: jjf SIN: 60 

Digital Voltmeter Model: 2ýOLb S/N:

Revision Level: /

W6L•1 Cal Due Date: ___t__-99 

MI_ Cal Due Date: q-f- T5

Test Results 
6.2.3 Detector Quiescent Current Draw qq. 5  mA (100 mA max.) 

6.3.1 Jumper Placement J1 AjA-1B),J2 A_(A-B),J3.•_B(A-B)

6.3.3 Local Zener Regulation 

6.4.3 Anti-jam minimum setting 

6.4.4 Anti-jam maximum setting 

6.4.5 Anti-jam final setting 

6.5.1 Discriminator minimum setting 

6.5.2 Discriminator maximum setting 

6.5.3 Discriminator final setting 

6.6.4 Anti-jam trigger threshold 

6.7.1 Detector output pulse height 

Output square wave period 

6.8.4 Detector background CPM 

6.8.5 Check source activation: 

GM Tube up _ (yes) 12

/0, Lqf v (>9.5 and < 11.0 volts) 

0..00o•.v (< 0.100 volts).  

. -._ :j v ( > 2.9 volts) 

A 19 0) v (1 +/- 0.001 volts) 
0, 0S"-1 v ( < 0.100 volts) 

/, 9q9 v ( > 1.5 volts) 
_s__ v ( 0.5 +/0 0.01 volts) 

1,00 v ( 1 +/- 0.01 volts) 

q-K v peak (4.5 minimum) 

23 uS (25 uS maximum) 

I ( > 1CPM / < 25 CPM) 

o'clock _0 (yes) 6 o'clock Yn (yes)

GM Tube down 4t65 (yes) 3 o'clock 1& (yes) 9 o'clock (yes) 

Performed By: Date: jI 

Q.A. Review By: XA+7Afz•T-- Date: J '

-tp/d#48/TP897A.doc
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VICTOREEN, INC.  
TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND.897A-2X1 

DETECTORS 
CUSTOMER: N/A 
DOCUMENT: TP897A REV. A

Test Data Sheet 
TP897A for 897A-2X0 and 897-2X1 Detectors

Customer: :: 0-E 
S.0. No.: 7_ 
Model 897A- 21. Serial No.: L1c07(l2., 

897A-21 0-10 

Circuit Board Serial No.:_______

P.O. No.: I z1 

W.O. No.: 6

Revision Level: ?_

Test Equipment 
Oscilloscope Model No: _-N.'A S/N: -P.T4 02(7 Cal Due Date: &4- (C-2..oo I 
Digital Voltmeter Model: • S/N: 0(6152%3(o Cal Due Date: 4f-4- 2.oo 

Test Results 

6.2.3 Detector Quiescent Current Draw (00 mA (100 mA max.) 
6.3.1 Jumper Placement J1 -b/_ (A-B),J2 V . A-B),J3 V1 (A-B)
6.3.3 Local Zener Regulation 

6.4.3 Anti-jam minimum setting 

6.4.4 Anti-jam maximum setting 

6.4.5 Anti-jam final setting 

6.5.1 Discriminator minimum setting 

6.5.2 Discriminator maximum setting 

6.5.3 Discriminator final setting 

6.6.4 Anti-jam trigger threshold 

6.7.1 Detector output pulse height 

Output square wave period 
6.8.4 Detector background CPM

I,# e.3.o v (>9.5 and < 11.0 volts) 

_____ v (< 0.100 volts).  

3, tO'" v ( > 2.9 volts) 

icý6 v (1 +/- 0.001 volts) 

,. oo v( < 0.100 volts) 

2.-00 v( > 1.5 volts) 

0____0 v ( 0.5 +/0 0.01 volts) 

1.001 v 1 +/- 0.01 volts) 

v peak (4.5 minimum) 

J • uS (25 uS maximum) 

(•-IA ( > 1CPM / < 25 CPM)

6.8.5 Check source activation: 

GM Tube up IE'IF (yes) 12 o'clock V(CS (yes) 6 o'clock ____ (yes) 

GM Tube down VE• (yes) 3 o'clock YES (yes) 9 o'clock Y'V- (yes) 
Performed By: ___.______"_Date: I/0 ;? - P00 0 

Q.A. Review By: 6' Date: /10-si-d

tP/d#48/TP897A.doc Fi-OE 12 
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SAttachment 

TES17 DATA SHEET: LT956A/897A-21X

Customer L_-7SŽ Gr-S,'eL~r•."- Customer P.O.No.:,4•OOO •." I

_S.O. No.: I'M " -. , IRM W.U..No.: J 

6.2 

956A Series Model No. D' Is - - 16A I Serial No. .0 (j,'b(3 

897A-21X Series Model No. C97,- 21 p *Serial No. 

_958 Series Remote Alarm Model No. • Serial No. t'f I •

848-8A Serial No. -LO "3 --6q CLOSED position current dose rate 'm, :4r'2-. mRh 

MID Position current dose rate r ." mRJh 

OPEN Position current dose rate -7._nrR/h'

848-8 100 mCi Calibrator Serial No. ________ 

6.3 

Test E•uipment Model Serial No Cal. Date ,Cal Due Date 

DigitalMultimeter " - ___.. _ C-\ -:Z ___., __ 

-High Voltage Probe - L-A o•,Z ,-L,-QI 4--,-Z7 

'-6.4 H.V. •7<V(575 ±5 VDC) Low DisoO. -'0,/(0.5 ±0.05 VDC) High Disc.'7.O/IV(77_±'0.1 VDC)

956A Jumper 

6.7 Switch Position 

0 

2 
3 
4 
5 
7 
9

J7 kt= Vl=n (Removed) 

Parameter 'Value 

"High Alarm _/. - .(1.OOE2rmR h-) 
Warn Alarm '.,I 7'/ (2.0ElmPRh') ....  

Tau/Dead Time , 27 '-7,,5: (Obtain from Detector CAL-GM6 Data) 
Analog Full Scale A21?i" ( .00E3 mR/h) 

Overange /. '0, .. ( 1.00E3 mRPh) 
Conversion Constant ". 98 --. (Obtain from Detector CAL-GM6 Data) 

Analog Low Scale /. tOVg-2. (L.0E-2 mR/h ) 

Underrange , 6OO•- .. ( 1.00E-2 mR/h)

'-'V

ENGINEERING , }-DATE :? - (5-- C)/ 
MANUFACTURING DATE 1/2. / 
QUALITY ASSURANCE DATE 
"1ADIATION SAFETY OFFICER ./;7- DATE .

DATE TITLE, Loop Test Procedure for 955A Low 
Inovision Radiation Measurements 3/6/01 RangeGM Area Monitois 

REV ECO NO. RELEASED FOR L/RL SHEET NO.E gGArea- SIZE 

,1_ ' '1882 PRODUCTION I1 of 2 , TP

ý f I

h



-iL-.oILi~ SIJ ~C4 ~i~3 Attachment 
,-'2.-I.i '.,. 1 TEST DATA SHEET: LT956A/897A-21X 

Table 1 
Closed Mid Open Closed Closed Signal Signal Channel Ovcrrangc 8848-8A 48-8A "848-8A Unack. Ack. Disconn. Reconn. Overrange Recovery 

Remote 
EAlEE 
,R/h Ful Scale Analog Outputl r.lz¢ 3._:::-: / .•zz 37.r ý5 C0. 926 13. 7z?"j 5/605

A n a lo g F u ll S c a le -' Z' Z / .;" 

Analog 

Analog6 70 Fll Scale Optiona 1-" 4 1/4- A,//// . -/ -, - ., Oo 47F,-- p., iFull Scale 
Indicator Off Flashin F Flashig Flashin Off Off Off Flashing Off Warn . ,- eL A . /-C A 

_,,-, )L)C _.__, __ Relay NO NC NC NC NO NO NO NC NO Alarm 0 r),, E:ý. (4J*I, orY,-ý~ ~i-' Indicator Off Off Flashing Flashino Off Off Off Flashing Off Alarm _/0 PO IV C. A--,(_ O A j)c :o0 U ___ A> Relay NO NO NC NC NO NO NO NC NO AUX. Aý)o __":._ _.;• Ale P_ _ 6• cc A1 
Relay NO* NO* NC* NC* NO* NO* NO- NC* NO* Range0 0:7zOF i---- 

___ 
Indicator Off Off Off Off Off On Of- On Off Fail c0omI ,___ --2 .jo-~gp Indicator OO Off Off Off O On' Off Off 

Lamp Of-Off OnOnOff OfOfO 

Relay NO NO Bargraph 
AN O • N N O . N 

--- ---- _ Green Am ber Red R dG e n O FG e n A L R 'f r e 
Lamp off OfO n OfOf _j O n f 

Sonaler Off O Off O O O01OO 
Off -NO = Normally Open Lamp Illuminated, NC= Normally Closed Lamp Illuminated, * Aux. Relay is "RATE" on Test Fixture.  

Performed by ' 
Date •"2 -/ 

Q.A. Review by 
Date 

Inovision Radiation Measurements 3/6/01 TITLE Loop Test Procedure for 955A Low . . -Range GM Area Monitors
r1tv LECGONO. 1 RELEASED FOR' 

1_ 1882 , PRODU'CTION

I-



'� �

ENC 

MAI 

QU/ 

RAD

Customer . ' G-I 'e-__qoŽ.tr

S.O. No.:

Customer P.O.No.:4•-O00 n"I 1 

IRM W.O. No.: -3ZLe

6.2

956A Series Model No. 9S',/-- 7_ .i Serial No. ________.,_"__....  

897A-21X Series Model No. ,97A -Zio Serial No. V _ 

958 Series Remote Alarm Model No. / Serial No. A- ' -

848-8A Serial No. AO , "3C-d- CLC 

SM 

OP 

848-8 100 mCi Calibrator Serial No. ___ .-

)SED position current dose rate SO.4r' -Rn h 

ID Position current dose rate '1 X. mR/h 

EN Position current dose rate _-73 mP/h

6.3

Test Equipment' Model

- Digitýa Multimeter VLUIzL' •-ZPSCA 

High Voltage Probe RoV -t.-

- Serial No.  

Qx .-

Cal. Date Cal. Due Date 
(c -\ ',- •G \ O

-- 6.4 H.V. _.iev (575_±5 VDC) Low Disc.(_,O_ V(0.5 ± 0.05 VDC) High Disc.-7. V( 7V' 0. 1 VDC) 

956A Jumper J7 V_ OVGV- (Removed) .

6.7 -Switch Position Parariieter Value

High Alarm 
Warn Alarm 

Tau/Dead Time 
Analog Full Scale 

Overange 
Conversion Constant 
Analog Low Scale 

Underrange

) \. C:•E7_ .(01.OO2 mR/h) - .  "D•O°E (2OOElmR/h) 

S"6f---- (Obtain from Detector CAL•GM6 Data) 
.- ( 1.00E3 nR/h) 

I. c,•2 (1.00E3 mR•h) 
t)-7 --3 (Obtain from Detector CAL-GM6 Data) 

\.6o 2 - 2 ( 1.00E-2 mR/h)

Attachment 

TEST DATA SHEET: LT956A1897A-21X

I1NEERING k- /.  
43UFACTURING 
LLITY ASSURANCE 

)IATION SAFETY OFFICER

Inovision Radiation Measurements 

REV ECO NO. RELEASED FOR 
1 1882 PRODUCTION

Loop Test Procedure for 955A Low 
Range GM 'Area Monitors

NO. SIZE NO. LT96A897A-21X 

TP

0 

-2 
3 
4 
5 
7 
9

_ -.. _.I DATE

IDATE
I DATE

IDATE

- I DATE



Remote " " 
mR/h /i~~A) ~4~ / ~-~ M'.vh ]A Analog Ful I , e 

Outputl 1.3z 1" ý:9o, •.3/p 3;.?Z7 ?.327 .99•15 3Z7 SF ? . 3Z7 SAnalog " ull Scale 

Analog 0-io v !ý..So8 "?.z-57 717,95 173g:.o ,o' ,-,,o•."9•9 
Analog ale /Option A§2I4 ;} 1  /'/A• A/(/,4 '¾/s p•/4~ #lA , r€ /'r 
Warn 

Full Scale Warn ,e oc ,fz¢ :::cz '',:••o•r tr- = ._€• o 
Indicator Off Flashing Flashing Flashing Off Off Off Flashin Off 
Warn ,A•o , Ale- N6 .. )o ,,o _ 
Relay NO NC NC NC NO NO NO NC NO Alrm C),C 0 r" O=4 -21,&L6 & F:)= ~ ~ £Z~ A Indicator Off Off Flashing Flashing' Off Off Off Flashing Off 
Alarm -A,)_ 0 e--, PO Relay NO NO NC NC NO NO NO NC NO 
Aux. A-7_ - -- /c: . __._ _ __.__ Relay NO* NO* NC* NC* NO* NO* NO* NC* NO* Range. 6>pf "61:F• ", F "• 6__ _ -)__ _ 

Indicator Off ' Off Off Off Off On . Of On Off Fail ID OIg 0/ . - ----. 
Of " " O On Off Indicator Off " Off Off Off On Off Off Off 

Fail 
t-10 j"-- . 0 __ ___ Relay NO NO NO NO NO NC NO NO NO Bargraph 4 174E, , o 17E_ A0ýp -46Z7-0 0ý 1 

Green Amber Red Red Green OFF "Green ALL Red Green 
R e m o te 14 j1 ' A./ i .,,/ ,/ ± p, j d. -- _ _ _ _ 

Lamp Off Off On On Off Off Off On Off 
Remote A0._ / /MA 
Sonalert Off Off On On Off Off Off On Off 

NO = Normally Open Lamp Illuminated, NC= Normally Closed Lamp Illuminated, * Aux. Relay is "RATE" on Test Fixture.

lnovision Radiation Measurements 3/6/01 

REV 'ECO NO. REEASED FOR JD L S 
1 1882 PRODUCTIONE FO S

I MII,,

EET"

I PJLI. I --.I?� U

Loop Test Procedure for 955A Low 
Range GM Area Monitors -

fLT 2 I , il-2 •
SIZEN~O.LT956A/897A-21X

I

Attachment 

GTAd,-'2_1• -- I(01(,Z.-- "TEST DATA SHEET: LT956A/897A-21X 

Table I

Closed Mid Open Closed Closed Signal Signal Channel Overrange 848-8A 848-8A 848-8A Unack. Ack. Disconn. Reconn. Overrane Recovery - 14/YR•-.



ENG 
MAN 

"QDU

, ~ TEST DATA SHEET: LT956A/897A-2IX

Customero. " 0S| &--" G.I' 

-S.O.-No.:

Customer P.O.No.: 45O00D0 S$l- I 

IRMAW.O. No." - 42•' ZL

6.2

956A-Series Model No SerialNo. 1O4 • 4

-897A-21X Series ModelNo. ',97A-21 c' Serial No. i 7Z 

958 Series Remote Alarm Model No. I , Serial No. - 1•f , -. "

848-8A Serial No. _ I 5•j-- CLOSED position current dose rate t .42i. m/h

MID Position current dose rate •_"__-___'.m!•h 

OPEN Position current dose rate -Z-7-9 mR/h 

848-8 100 mCi Calibrator Serial No. ____--'_" 

6.3

Test Equipment Model

Digital'Multimeter -. - e OA 

High Voltage Probe 2co -u'

Serial No.  

Me ...Ce_-)c;4-2

Cal. Date Cal. Due Date

6� -' -cc --\-OI-

6.4 -H.V. !E76 (575 5 VDC) Low Disc..!,tV(0.5+ 0.05 VDC) High Disc7, OZ V( 7 0.1 VDC) 

956A Jumper J7 _ (I•.- ( Removed)

"6.7 Switch Position Parameter Value

High Alarm 
Warn Alarm 

Tau/Dead Time 
Analog Full Scale 

Overange 
Conversion Constant 

Analog Low Scale 
Underrange

,~~ ~ ~~ /"°'E- .00E2 rmR/h-) -_.'. 'E" (2.OOEl mR/h) 

A. 76 '-j (Obtain from Detector CAL-GM6 Data) 
/C'.EZ (l1.00E3 mR/h) 
/c0 o _g ( 1.00E3 mRnh) 

'..76'-3 (Obtain from Detector CAL-GM6 Data) 
/ O0•..6Z ( .OOE-2 mR/h) Z • d- • (1.00E-2 mR/h )-

Attachment

INEERING 7/ 
IUFACTURING 
LITY ASSURANCE 
IATION SAFETY OFFICER

DATE ?-5 _ _-_

DATE -- /."/
Loop Test Procedure for 955A Low Range GM Ar'ea Monitors- ,

Inovision Radiation Measure-ments 

REV =EGONO. REL-EASED FR 
18 8 : R E O D F O R 

18PRDUCTION
Range GM Area Monitors

SIZE 
TP

LT956N897A-21 X

"0" 
]1-

2 
3 
4 
5 
7 
9

/

_[DATE 2" ,

I I DATE :3//:%Io/

ILT956A/897A-21 X

I

i ..... l !
1 -1- TII



94i2.0 LA I O T Attachment 
•2-t, c--j J •" TESTDATA SHEET: LT956A/897A.21X 

Table 1 
Closed Mid Open Closed Closed Signal Signal Channel Ovcrrange 
848-8A 848-8A 848-8A Unack. Ack. Disconn. Reconn. Overrange Recovcrv 

mR/h .- '-/'-/. 1' •. e.7 . ,9. 0E 5- 4 R e m o te E E, E EEA•EJ// 
mR/h ,J., /-// /i/L Full Scale A 
Analog 3324 1.'34~2 z 37o9~~3.  

Analog'Full Scale Output2 1.3_ ,?. 90.1 el, /2- -?z z3 .. 9(e u e " 
Analogu1IScale z 0 
Analo v s,• V.75/ .-35o3 c). 0 6Z. .90-3 

Analouull Scale Option ,OA /A A/ A1 P .J/,14 p)/i 4 /i Analog 
Full Scale .L7 

Indicator -Off Flashin l.7in Flashs O..ff O. off Off Flashin off Warn .J 2 e- /6 J_.  
Relay NO NC NC NC N. O. NO NC NOjC 
Alarm QA ý7ý e,~ r-- 

____ NO~ 

Indicatorl Scale1

Indicator Off Off Flashing Flashing Off Off Off Flashin Off Alarm -c. X-__ i6 1_ - • ., ) ,0 
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1 PURPOSE 

1.1 The purpose of this procedure is toltest and document the operation of the S157033A2 
Filter/Surge Suppressor assembly.  

2 SCOPE 

2.1 This procedure is to be performed on all $157033A2 Filter/Surge Suppressors prior to shipment.  Filtering efficiency of both the Train "A" and Train "B" sections of the Filter/Surge Suppressor will be verified using a brood band noise source. Testing of the 960SS-200-10 assemblies is not within the scope of this procedure. 960SS-200-10 functional testing is performed at the board level and is a prerequisite to the performance of this procedure.  

3 RESPONSIBILITIES 

3.1 Personnel performing this procedure shall have a Technicians Skill Level 1 per QSP-18-01.  

3.2 Data generated by this test must be reviewed and approved by Q.A. prior to shipment. In addition, Q.A. has the responsibility of maintaining individual detector test data in a job file.  

3.3 The completed data sheet from this procedure shall accompany the detector to the calibration 
lab.  

4 ENVIRONMENTAL CONDITIONS 

4.1 Environmental conditions shall be the prevailing laboratory ambient.  

5 REQUIRED EQUIPMENT/ PREREQUISITES 

5.1 Digital Muitimeter (DMM): Fluke 8050A or equivalent - must be a calibrated device.  

5.2 AC line adapter for DMM 

5.3 Storage Oscilloscope: Tektronix 468 or equivalent - must be a calibrated device.  

5.4 X10 oscilloscope probes - 2 are required.  

5.5 Variable Isolated AC Power Supply: Heathkit IP-5220 or equivalent.  

5.6 92-9015-A Line Filter Test Fixture 

5.7 3 wire AC line input adapter and 2 wire AC output adapter.  

Inovision Radiation Measurements DAE 2/21/01 TIL TetPoduefrS573A 
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5.8 Competed and signed test data sheets for 960SS-200-10 PCB assemblies. I

6 PROCEDURE 

6.1 Record the Customer, Customer P.O. number, S.O. number and W.O. number on the data sheet.  

6.2 Record the serial number of the S157033A2 assembly to be tested on the data sheet. In addition, 
record the serial number and revision level of both installed 960SS-200-1 0 PCB assemblies on 
the data sheet.  

6.3 Rec6rd the model, serial number, calibration date and calibration due date of the digital 
multimeter (DMM) and Oscilloscope on the data sheet.  

6.4 Connect the S1 57033A2 to be tested to the 92-9015-A Line Filter Test Fixture and the Test 
Fixture to the ISOLATED AC Supply as shown in Figure 1A. The adapters described in 5.7 must 
be arranged as shown in the Figure to minimize the possibility of stray noise pick-up. Take care 
that leads are not in contact with the power resistor in the "LOAD" side of the test fixture as the heat generated by the resistor may damage insulation. This is the Train A side of the Filter/Surge 
Suppressor assembly.  

6.5 Turn on the Isolated Adjustable AC Supply and adjust the supply output to 120 ± 2 VAC on the 
monitor DMM. Record the final value on the Data Sheet.  

6.6 Turn on the 92-9015-A Test Fixture AC power. Place the Oscilloscope in the non-store mode and 
configure as follows: 

5 mS/division sweep rate 
1 volt/division for both ch. 1 and ch. 2 
DC coupling for both ch. 1 and ch. 2 
Mode: Both/Alternate 
Trigger: ch. 2 

6.7 Adjust the oscilloscope trigger until a stable sine wave of approximately 3 volts peak to peak (p-p) 
appears on the channel 2 display. A complex waveform should appear on channel 1.  

6.8 Change the MODE to channel 1 (from both) and verify a complex waveform with transients 
exceeding 6 volts p-p superimposed on a nominal 3-volt p-p sine wave. The ENVELOPE mode of the oscilloscope may be used to assist in determining transient pulse height. Record verification 
of a 6-volt p-p minimum transient pulse height on the Data Sheet.  

6.9 Change the MODE to channel 2 and the vertical gain to 0.5 volts/division. Record the peak-to 
peak value of the sine wave developed across the Test Fixture load resistor. The sine wave p-p 
value must be a of 3 ± 0.3 volts p-p. If the p-p voltage is not within tolerance, repeat Step 6.5 to 
verify that the line voltage has not move out of tolerance since the initial adjustment was made.  
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6.10 Witl• the oscilloscope settings remaining the same as in Step 6.10. place the oscilloscope in 
"STORE" mode and acquire a "snap-shot" of the waveform. Inspect the stored waveform and 
verify that NO measurable noise is present on the sine wave. For the purpose of this test, no 
measurable noise is defined as being less than one minor division or 0.1 volts at the current 
vertical gain setting of 0.5 volts/division (major). Record verification on the Data Sheet.  

6.11 Turn off AC power to the Adjustable DC Supply and the 92-9015-A Test Fixture. Remove 
connections to the Filter/Surge Suppressor assembly Train uA" side and connect to Train "B" as 
shown in Figure lB. Repeat Steps 6.5 thorough 6.10 and record the results on the Data Sheet.  

6.12 Filter/Surge Suppressor assemblies that have failed this procedure are to be dispositioned by 
completing a Non-Conformance Report (NCR) per QSP-13-04. Attach data indicating the failure 
to the NCR.
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