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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 retumed, 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 Joss 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.

MANUAL ADDENDA

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 wamings 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 1n 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.

i - - Control Room Intake Radiation Monttors
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Section 1
GENERAL
INFORMATION

1.1- INTRODUCTION .. .. ST

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 setpomt The monitors display radiation levels and alarms
in the rate format in umts of mR/h. Lo e

The equipment comprising the radiation monitoring system is listed below:

Model 956A-201-M1, Universal Digital Ratemeter

Model §97A-210, Low Range GM Detector ' .

Model $157033A1, Duct Adapter Assembly - . .~ o

Model 948B-1, 19” Dual Bay Rack Chassis ‘

Model S157033A2, Line Filter/Surge Suppressor Assembly L e e

I -

All equipment supplied is designed by Inovision Radiation Measurements.

1.2 'EQUIPMENT OVERVIEW. ~ . .

This section is a bnef overview of each plece of equipment utilized for each of the two channels. A
description of the equipment is contained in the following paragraphs For further information on individual
pieces of equipment, refer to the appropriate Standard Manuals located in Appendix D.

- Control Room Intake Radiation Monutors 1-1
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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 1E5S 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 -M1 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
K1, 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-Miiller (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 ran ge), 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 pCi, *CI 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 1s 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 1500 feet from the detector.

Refer to Appendix D for additional information on 897A series detectors.

1-2 Control Room Intake Radatton Momiors
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1.5 DUCT ADAPTER ASSEMBLY S157033A1

The S157033A1 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 S157033A1 Duct Adapter is comprised of two major subassemblxes The 8157033A1] Duct Adapter 1s
designed for permanent installation on the duct wall. The S157033A12 Detector Mounting fabrication is the
removable portion of the assembly and positions the detector on the duct centerline when installed. The
S157033A12 has a standard detector wall mounting bracket attached to the end of the 22" canulevered arm
and a short cable assemb]y consisting of an outer bulkhead connector for field cable connection and an internal
connector to mate with the detector. A replaceable gasket is provided to seal the Detector Mounting
fabrication and the Duct Adapter fabrication. The Duct Adapter is equlpped with'eight 14”-20 X 2” threaded
rods (studs) which are field replaceable. Refer to Appendlx ‘A for 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-M1 Ratemeters and the S157033A2 Line Filter/Surge Suppressor Assembly.
Physical dimensions of the 948B-1 are provided in Appendix A.

1.7 LINE FILTER/SURGE SUPPRESSOR ASSEMBLY
S157033A2

The S157033A2 Line Filter/Surge Suppressor Assembly is proyided to fulfill contractual requirements for
Electromagnetic Compliance (EMC). The assembly consists 6f two separate and independent line
conditioning circuits that provide filtered AC power to each 956A-201-M1 Ratemeter. The S157033A2
mounts in the center section of the 948B-1 Rack Chassis. The major active components of the S157033A2
are (2) 960SS-200-10 Surge Suppressor circuit boards, (2) 92-9015-A Line Filters and (2) 14-235 ferrite
cubes. The S157033A2 also contains AC line and neutral fuses that protect the internal circuitry from severe
over-voltage conditions.

Control Room Intake Radiation Monitors 1-3
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1.8 RECOMMENDED SPARE PARTS

The basic contract provides for a single spare 897A-210 Detector and 956A-201-M1 Ratemeter. The
following additional items should be stocked :

Part Number Description Oty.
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, 316S8S, %4"-20 X 2" 4
5-1307 Nut, Duct Adapter. 316SS 14"-20 8
5-858 Washer, Flat, Duct Adapter, 4™ SS 8
5-822 Washer, Split ., Duct Adapter, 14" SS 8
MSJ-4325 “Loctite™, Grade A, for 5-1308 stud replacement 1

1-4 Control Room Intake Radianion Monitors



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
ventilated building.

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. Inthe 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.

Control Room Intake Radiation Monttors 2-1
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INSTALLATION

3.1 INSTALLATION

Installatlon consists of mounting and wiring the Control Room equipment, mounting and sealmg the Duct
Adapter and the installation and termination of the 50-100 field cable between the 897A-210 Detectér and
956A-201-M1 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 Ratemeter, point to point continuity
checks should be performed to verify that the wiring is in accordance with Loop Dlagram 8157033A 104. A
1000 VDC hi-pot test is recommended for the termmated High Voltage RG59 cable pnor to interconnection.
Installation of the system is as follows: -

WARMNG'
ENSURE THAT ALL SYSTEM POWER IS REMOVED

PRIOR TO CONNECTING ANY FIELD OR ANCILLARY‘_

WIRING. . .-

CAUTION

Personnel performlngthe lnstallatlon mustbe famlltarthh A_
the intended operation of the monitoring system and the'

location of each'of the components of the monitoring
system.

CAUTION’

Failure to install the equipment in acg:ordance with the

information’pfesented could result in damage to the -

equipment or non-compliance with_ specmc equipment

‘qualifications. . . .

Control Room Intake Radiation Monitors
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INSTALLATION .

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 TB1 of the S157033A2 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 S157033A2 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-Ml.

Customer connections other than detector wiring are available on 956 A-201-M1 connectors J1 (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 1n 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 winng.

Detector wiring 1s terminated to 956A-201-M1 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 1s 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 Comphance.

3.3 DUCT MOUNTED EQUIPMENT

The two major subassemblies of the S157033A1 Duct Adapter Assembly, the S157033A11 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 S157033A12 Detector Mounting
fabrications but the detectors are packed separately.

3-2 Control Room Intake Radiation Monttors
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The S157033A11 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 a template, 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 geometnc center of the mounting hole - pattern., The recommended mounting hardware for the
S157033A11 Duct Adapter are 3/8” diameter, Grade Sor 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.
A .

Record the serial number of the 897A-210 detector selected. Pl:gce 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 usmg a 1/8” hex (Allen) key

Verify that the neoprene gasket (p/n S157033A13) is in place on the S157033A11 Duct Adapter. Insert the
S157033A12 Detector Mounting fabrication into the Duct Adapter so that the alignment key on the
S157033A12 is in the 12 o’clock position. Replace the flat washers, lock washers and nuts removed when the
two subcomponents of the S157033A1 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 Ratemeter interconnection cable (p/n 50-100) is a cofnpbsite cable with a nominal 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. Termination at the Ratemeter end has
been described under the installation of Control Room Equ1pment At the Intake Duct, the cable 1s terminated
with a solder pin, female military style (AN) connector. The connector (p/n 92-7003- 17A) clamp (p/n 92-
7005-9A) and bushing (p/n 92-7005-12A) are provided with the 897A-210 détector. No special tools are
required for installing this connector. Connector wiring in accordance with Loop Diagram S157033A-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 956 A-201-M1
Ratemeter ground originating at J2-3.

Allow sufficient free length of 50-100 cable at the defector location 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 Ibs.

3.5 START-UP , o
" NOTE
Before applying AC power, read the “Operation” section of

each of the Standard Instruction Manuals located in
AppendixD.
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Note

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 Constantand Tau values provided
on the Detector data sheet.

Note

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 S157033A-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. Setponts are entered by
placing the rotary function switch 1n 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 1s 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.

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.

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.
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Section 3

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 1.00E+03

4 Over Range Value in mR/h 1.00E+03

5 Conversion Constant in mR/h/CPM |Detector Specific

6 Not Used N/A

7 Analog Output Low Scale in mR/h 1.00E-02

8 Calibrate or Scaler Mode in seconds |Testing only, raw counts
9 Under Range Value in mR/h 1.00E-02

3. Turn OFF Ratemeter AC power for 2 minimum of one minute, then reapply AC power and verify thé
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 puR/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.

NOTE

Verify that the required individuals are informed that,
depending onspecific 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.

Control Room Intake Radation Monitors
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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.
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Section 5

 MAINTENANCE,
CALIBRATION AND
TROUBLESHOOTING
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51 MAINTENANCE

The monitoring channels are designed to operate for extended periods of time with no scheduled maintenance.
Periodicinspection of the physical condition of gaskets and cabling is recommended These inspections should
be performed at the time of yearly calibration or source testmg unless env1ronmenta1 conditions warrant more
frequent checks. Rep]ace any gasket showmg detenoratlon such as crackmg, checkmo or shnnkmv

Dust build-up on the 948B-1 Rack Chassis ventilation screens should be prevented. ngh 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 electromc tests
unless environmental conditions warrant more frequent checks. - o -

The GM tube utilized in the 897A-210 Detector has a manufacturer spec1ﬁed normal hfe of 5E10 counts.
With a 50 pmR/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 hermetic 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 *’Cs 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 Cahbrator response. e

Control Room Instake Radiation Monitors 5-1



Section5
MAINTENANCE, CALIBRATION AND TROUBLESHOOTING

10.

WARNING

THE 848-8A FIELD CALIBRATOR IS A SOURCE OF
IONIZING RADIATION. ALLPERSONNEL INVOLVEDIN
ITSUSEMUST BETRAINED IN THE SAFE OPERATION
OF SUCHDEVICES. READ THE OPERATING MANUAL
FOR THE 848-8A PRIOR TO USE.

Caution

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

To perform a response test using the 848-8A, turn off Ratemeter AC power and remove the
S157033A11 Detector Mounting fabrication from the S157033A1 Duct Adapter. Disconnect the field
cable from the S157033A11 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 1n the Control
Room to monitor the Ratemeter Display.

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.

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
CALB848-8AD. The half-life of the 848-8A calibrator source is 30.0 years.

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 limts. For the INTERMEDIATE position of
the calibrator, multiply the decay corrected dose rate by 0.70 and 1.30 to obtain mimmum and maximum
response limits.

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.

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

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

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.

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.

Place the Detector Mounting fabrication back into the Duct Adapter and replace all retention hardware
in the reverse sequence from removal. Tighten the eight ¥2” hex nuts to 75 inch pounds m an alternating
pattern.

5-2
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11. Apply Ratemeter AC power, verify detector operational Check Source Response and return channel to
service. Cha

et

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

Detector H}gh Voltage is a nominal 575 VDC . - .
Ratemeter Lower Discriminator is a nominal 0.50 VDC

Ratemeter Upper Discriminator is a nominal 7.0 VDC - - ‘
The 848-8A has no physical damage, missing alignment guides or other operational abnormalitiés.
Ratemeter set points for Conversion Constant and Tau are correct for the detector in use.

AN T o A

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 1.00E0 and Tau set to 0.00EQ.

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. Ifno 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. Ifanominal 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 Instake Radiation Monitors © B3
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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
circurt diagrams for all equipment

5-4 Control Room Instake Radiation Moniiors



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
S157033A13
S157033A2
S157033A-105
960S5-200-10
960SS-200-13
50-100
GEL948B-1
948B-1-5
848-8-105

Bills of Material

S157033A1
S157033A2
960SS-200-10
948B-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

Control Room Instake Radiation Monitors
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SPECIFICATION JACKET
1@ CONDUCTOR CABLE DRAIN WIRE
CONSTRUCTION:
2 Coaxiel Cebles: 1-AG58 C/U Type 1-RG53 B/U Type
a. Conductor: #21 AWG 19/.0071 T/C Solid .823" Copper coversd
' steel 401 Conductivity
i o b. Insulation: Irradiation Crosslinked Irradiation Crosslinked
. ! Polysthylene .116" + .@04" Polyethylene ,146" + .004"
;‘ c. Shield: #36 AWG T/C gaz #34 AWG B/C 9031
' Hin. Cov. .150" Max. Min. Cov. .191" Max.
4
H d. Jecket: Irradiation Crosslinked Irradistion Crosslinked BINDER TAPE SHIELD
f Polyolefin .195" + .004" Polyolefin .242" + 004"
6. Impedence: S0 t 2 ohms . 75 t 3 ohms
f. Cepacitence: 32 pf/ft. Nom. 21 pf/ft. Nom.
' SUGGESTED VENDORS:
| 2 Pair: #18 AWG 7/.8152" stranded tinnsd copper insulated with a .030"
iy nominal wall of frradiated crosslinked polyolefin. FL SURPRENANT WIRE & CABLE
| iU Nom. 0.D .1e6° BOSTON INSULATED WIRE & CABLE
Pair twisted with a 3.0° nax. lay. Nom 0.0, 212t
, (Major Axis)
4 Singles: #18 AWG 7/.0152" strended tinned copper insulated with a .03@" S XA
nominal wall of frradieted crosslinked polyolefin. D | REDRAWN & REV PER ECO 2CR12-83 |, 27" 1378 o, |7 27 00 332 5/esb m
Xom. 0.0. - 106 REY. DESCAIFTION D/DATE | CHUDATE | ENG/OATE | APP/DNTE | anue
Conductor Identification:
Coaxial cables printed RGS8 C/U Type and RGSI B/U Type on jacket : INCORPORATED, MELTHER e anavc o | SUPERCEDES:
1. RBS9 B/U Type PALDUCTION OF I7. oA 1\FORUTION DERIVED
2. RGS8 C/U Type ;gm';n;'smzoﬁgrv?mm!s.oéunaz VICTOREEN , INC .
PB“‘B: Slngle COﬂdUCtOPS: INJURIOUS TO VICTOREEN, INCORPORATED 6800 RO SOLON, 0, 44134-3055
3. Pair #1 Black 5. Orange TOLERAKCES LLESS | OPTIONAL TOLERANCES
White 6. Blue OTHERVISE SPECIFIED |  IF SPECIFIED DRANING TITLE
4. Palr #2 ged 7. White/Black " S
reen 8. _Red/Black w w | _—_—| CABLE, DETECTOR
Filler Material: Fleme retardant foem polypropylene aes required. R o SN T - 1 @/CDNDUCTOR
c : - .0" . 1
abling As per cross-sectionsl diagram vlthN :m 9 00.0 .mexlmum .1563Y3' \/ \/ \/ I T o
‘Zﬁ} Blnderf .002" mylar wrep. Nom. 0.0. o4L" MNGLES  +/-) DEGREE DEGREF B S0-100-— TAB D
INIT_APPLICATION i 5 N T

oy, . f - v o maa et - =
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Drein Wire:

————

Tape Shield:

Jacket:
Finished 0.0.:

SPECIFICATION (CONTINUED)

#20 ANG 7/.0121° s;cranded tinned copper spiraled eround
ceble end 1n contect with aluminum myler tepe shield.

Aluminum myler tepe wrap with aluminum side facing in.
Nom. 0.D. .947"

-060" Nominal wall of hypelon per IPCEA S-19-81.
.667* + .@25"

DESCRIPTION (CONTINUED)
III. Cable Assembly:

Sub-assembly
Final Assembly

o>

Twist 2 pairs #18 ANG

Cable 2 coaxes, 2 twisted pairs,
end 4 x #18 ANG leeds eround

a gless filler core

C. Binder Tape Flame retardant grade
D. Overall Shield Alumlnum/mylardtape vith #20 AWG
strended T.C. drain vire
Test Requirenmente -E. Overall Jacket .860" Bostrad 7(CSPE Jper IPCEA S-13-81
Inspection Test Voltage: RGS9 B/U Type: 5000 V RHS F. Outside Dienater, non. 675"t 043
RGS8 C/U Type: 3500 V RMS )
#18 AWG Condrs.: 2500 V RMS
. TAB OUTER JACKET
Flame Test: Ceble IEEE 383 70,800 BTU ribbon burner. ( SOLID OR STRIPED)
S0-100 BLACK
10/C Detector Cable 50-100-1 RED
DESCRIPTION: S0-100-2 GREEN
I. Coaxis] Components: RG 56/U elt. RG 59/u alt.
é. ?ondlllctors l.19/.10071' Tt% 191/35 T.f',‘).l thyl T RO R o
. Insulation Crosslinked Polyethylene Crosslinked Polye ylene - cTP I, :
C. Fleme Taps Hice tape Hica tepe D | REDRAVN & REV PER ECO 2CR12-89 2‘27'59,1/5973715’3 kit a 14F
D. Diemeter under shield .119* .115* Ry, DESCRIPTION DUW/OATE | CSUDATE | ENG/DATE | app/aTeE | cumate
E. ?hla%dt #36 AU(ls 921 Coverege #36 3\146 ’912f Coverage IS NI T T T v
. Insulation wrap .001" Mylar .081" Myler ) » | SUPERCEDES:
6. Jacket typs Bostrad 7 (CSPE) Bostred 7 (CSPE) %?ﬁg"ﬁ%"%ﬂﬁﬁ D
H. Thickness, nom. .B15* .015° 15 T0 BE WADE OF IT VHICH 18, O MAY BE V I C T O R E E N . I N C .
J_ 0'[]_ . hom. .181' 217' INJURIOUS TO VICTOREEN, INCORPORATED
E. Impedance, nom. 58 Ohms 75 Ohms TOLERANCES UMLESS | OPTIOMAL TOLERANCES 6860 COOTAN FD. ,SOLOH, . 44139-3335
. Cepacitance, nom. 32 pf/ft. 21 pf/ft. VISE SPECIFIED IF SPECIFIED
H.Dielectric Strength(min) 5.8 KVAC for 1 min. 7.0 KVAC for 1 nin, s DRAING TITLE
II. Instrument Components: , 'L 2 CABLE. DETECTOR
A. Conductors 8x #18 AWG, 7/.08152" T.C. ) ’
B. Insulation (Each Cond.) .020" Ethylene propylens rubber per X ius —_— 1@2/CONDUCTOR
IPCEA §-68-516 Interim #1 -
c. I?gulgtéon Covering .810° gostrad 7 (CSPE) per ViV 4 SuE DRAVING MABER BEY.
ach Conductor) IPCEA S§-19-81 NGLES /-] DEGREE DEBREE _ .
D. Voltegs Rating 300V " B S0-100-TAB |p
INIT_APPLICATION CIsEET 2 o 2 [sur
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PS0150R 300 AN300 QPADEVO0O11} Inovision Radiation Measurements, LLC 5/29/01 8.42.13 PAGE 1
Product Structure

Product No: S157033A1 DUCT ADAPTER ASSEMBLY
Rev: 002 ECN: 2014
Drawing Number: S157033A1
Item
No. Product Number DrawingNo. Siz Description Quantity ECN Rev Obs Act
1 S157033A11 S157033A11 D DUCT ADAPTER FABRICATION 1.000 EA 1740 1 N Y
2 S157033A12 S157033A12 D DETECTOR MTG. FABRICATION 1.000 EA 17640 1 N Y
3 S157033A13 S157033A13 C GASKET - DUCT ADAPTOR PLATE 1.000 EA 1748 1 N Y
4 857-10-7 GASKET, 2.0 SQ X .031 THK 1.000 EA 1590 2 N Y
5 857-10-22 SCREW,SEEL,PH 6-32 SLOT .50 SS 6.000 EA 1590 N Y
6 31-63 NONE PN CONNECTOR, BULKHEAD 1.000 EA 1686 1 N Y
7 50-100 CABLE, COAX, 10/C, DETECTOR 2.000 FT 1590 9 N Y
8 92-7005-9A PER PRINT D CLAMP 1.000 EA 1587 8 N Y
9 92-7005-12A PER PRINT D BUSHING 2.000 EA 1587 8 N Y
10 92-7005-17A PER DWG D CONNECTOR, FEMALE 1.000 EA 1587 8 N Y
11 5-1001 SCREW, CAP, H, .25-20 X .75 4.000 EA 1590 N Y
12 5-822 WASHER, SPLIT, .25, SS 12,000 EA 1590 N Y
13 5-858 NUT, HEX, .25-20, SS 12.000 EA 1590 N Y
14 5-842 WASHER, FLAT, .25, SS 4.000 EA 1590 N Y
15 5-1307 NUT, 1/4-20, 316SS 8.000 EA 1590 2 N Y
16 5-1308 sSTUD, 1/6-20, 316SS 8.000 EA 1590 2 N Y
17 MSJ-4325 SEALANT, LOCTITE, GRADE A .010 EA 1590 1 N Y

xx¥ END OF REPORT »*xx



PS0150R 300 AN300 QPADEVO0O011 Inovision Radiation Measurements, LLC 5/29/01 8.42.28 PAGE 1
. Product Structure

Product No: S157033A2 FILTER/SURGE SUPPRESSOR
Rev: 001 ECN: 1740
Drawing Number: S157033A2
Item
No. Product Number DrawingNo. Siz Description Quantity ECN Rev Obs Act
1 92-9015-A FILTER POWER LINE 2.000 EA 1590 5 N Y
2 960SS-200 PER BOM BM SURGE SUPPRESSOR 2.000 EA PS 1744 3 N Y
3 92-7041-~2A 92-7041-2A B 12 POLE BARRIER STRIP WITH 1.000 EA PS 1625 3 N Y
G 92-70446-A FUSE BLOCK,2 POSITION 2.000 EA 1590 1 N Y
5 S157033A21 S157033A21 D CHASSIS, PROCESSED 1.000 EA 1760 1 N Y
6 MSB-0071-1 WIRE, HOOK-UP, 18 AWG, WHITE .000 FT 1590 1 N Y
7 MSB-0071-2 WIRE, HOOK-UP, 18 GA, BLACK .000 FT 1590 1 N Y
8 MSB-0071-4 WIRE, HOOK-UP, 18 AWG, GREEN .000 FT 1590 1 N Y
9 36-86 TERM, LUG, CRIMP, 22-16, #6-8 36.000 EA 1590 1 N Y
10 19-2 FUSE, 2A 250V, 3AG 4.000 EA 1590 1 N Y
11 57-112 TERMINAL STRIP, 6 POINT 1.000 EA 1590 ) B ¢ Y
12 S157033A-105 PER PRINT C SCHEMATIC, SURGE SUPPRESSOR 1.000 EA 17460 1 N Y
13 5-268 SCREW, MACH, FH, 6-32 X .31, 4,000 EA 1590 N Y
14 5-389 SCREW, MACH, PH, 8-32 X 1.12, 4.000 EA 1590 N Y
15 5-266 SCREW, MACH, FH, 6-32 X .25, 6.000 EA 1590 N Y
16 5-852 NUT, HEX, 6-32, SS, SM 24.000 EA 1590 N Y
17 39-106 STANDOFF, M/F, 6-32 X .25, HEX 8.000 EA 1590 1 N Y
18 5-838 WASHER, FLAT, 6, SS 24,000 EA 1590 N Y
19 14-235 NONE PN FERRITE CUBE 2.000 EA 1686 1 N Y
20 5-837 WASHER, SPLIT, 6, SS 22.000 EA 1590 N Y
21 5-824 WASHER, FLAT, 8, SS 4.000 EA 1590 N Y
22 5-794 WASHER, SPLIT, 8, SS 6.000 EA 1590 N Y
23 5-825 NUT, HEX, 8-32, SS 4.000 EA 1590 N Y
26 5-713 WASHER,FLAT,8,N,NAT 4.000 EA 1590 N Y
25 5-282 SCREW, MACH, FH, 6-32 X .50, 4.000 EA 1590 N Y
26 5-200 SCREW, MACH. FH, 4-40 X .44, 2.000 EA 1590 N Y
27 5-836 WASHER, SPLIT, 4, SS 2.000 EA 1590 N Y
28 5-833 WASHER, FLAT, 4, SS 2.000 EA 1590 N Y
29 5-850 NUT, HEX, 4-40, SS, SM 2.000 EA 1590 N Y
30 5-261 SCREW, MACH, PH, 6-32 X .25, 8.000 EA 1590 N Y
31 67-81-4S CONNECTOR, 4 PIN, CIRC, CABLE 2.000 EA 1590 1 N Y
32 67-82-4 CONNECTOR, SHELL/CLAMP 2.000 EA 1590 3 N Y
33 67-83-3S CONNECTOR INSERT,F,18-16 WIRE 6.000 EA 1590 3 N Y
346 61-1 HARNESS TIE PANDUIT MINIATURE 24.000 EA 1590 1 N Y
35 SM-2202 SLEEVE, SPIRAL-WRAP .06"-.5"0QD .001 FT 1590 N Y
36 36~-10 TERM, LUG, SOLDER, LOCK EYELET 2.000 EA 1590 N Y
37 200-135 200-135 B NAME TAG 1.000 EA PS 1840 6 N Y
38 61-5 PN HARNESS TIE PANDUIT MINIATURE 2.000 EA 1352 1 N Y
39 TPS157033A2 PER TP TP TP FOR S157033A2 FILTER/SERGE .000 EA 1740 1 N Y
G0 WLS157033A2 PER WL WL ASSEMBLY WIRE LIST FOR .000 EA 1740 1 N Y

¥x¥ END OF REPORT xx=x



PS0150R 300 AN300 QPADEVOD11 Inovision Radiation Measurements, LLC

Product Structure

5/29/01 8.43.30 PAGE 1

Product No: 96055-200-10
Rev: 005 ECN: 11CR16-99
Drawing Number:

SURGE SUPPRESSOR ASSEMBLY

Item
No. Product Number DrawingNo. Siz Description Quantity ECN Rev Obs Act
92-1088-A RESISTOR, 2, 5W 2.000 EA 1590 2 N Y
Loc: R1,2
92-3047-A CAPACITOR,.1 UF 3.000 EA 1590 1 N Y
Loc: Cl1-3
92-6035-A DIODE, VARISTOR, 130V AC 3.000 EA 1590 N Y
Loc: CR1-3
960SS-200-12 SILKSCREEN,SURGE SUPPRESSOR P. 1.000 EA 1590 N Y
960SS-200-13 SCHEMATIC,SURGE SUPPRESSOR 1.000 EA 1590 N Y
960SS-200-14 SOLDER MASK,SURGE SUPPRESSOR 1.000 EA 1590 N Y
2 960SS-200-11 CIRCUIT BOARD PROCESSED 1.000 EA 1590 2 N Y
5 MSA-0007 SOLDER, CORE, 60/40, .031 DIA .001 LB 1303 2 N Y
6 MSB-0071-4 WIRE, HOOK~-UP, 18 AWG, GREEN .001 FT 1590 1 N Y
7 92-70643-A NONE PN TERMINAL,LUG,RING,22-16AWG,RED 1.000 EA 1622 5 N Y
12 GT2 PRINTED CIRCUIT BD TRAVELLERS 1.000 EA 1590 2 N Y
13 MSJ-4367 INK, EPOXY, WHITE .001 QT 1590 N Y
19 TP960SS-200-10 TEST PROCEDURE,SURGE SUPPR BD .001 EA 11CR16-99 1 N Y

xx% END OF REPORT x*x



14:35:08 300
TODAY: 11/717/92
PART: 948B-1-5

1TEM

NBR. PART NUMBER
1 948B-1-3
2 B844-7-7
3 5-189

4 B46-1-33

S 948B8-1-6

7 5-B37

8 948-1-4

? 5-361
10 35-794
11 S5-825

VICTOREEN.

INC.
COMPONENT BILL OF MATERIAL

PAGE 1¢

DESC: ASSEMBLY. 2 BAY CHASSIS REV: A
ECN: 11JRZ2-92

DESCRIPTION QUANTITY ECN

CHASSIS, 2 BAY. AREA MONITOR 1.000 EA 11JR2-9Z
LOC:

GUIDE 4.000 EA 11JRZ-9Z
LOC:

SCREW. MACH., FH, 4-40 X .31, 8.000 EA 11JRZ2-92
LOC:

BRACKET NUT 4.000 EA 11dJR2-92
LoC:

ADJUSTABLE WEDGE 2.000 EA 11JRZ2-92
LOC:

SCREW. MACH, PH, 6-32 X .25. 2.000 EA 11JR2-92
tOC:

WASHER, SPLIT, 6, SS 2.000 EA 11JRZ2-92
LOC:

RACK CHASSIS REAR MOUNT BRACKE 2.000 EA BM 11JRZ2-92
LOC:

SCREW, MACH, PH, B-32 X .38B. 4,000 EA 11JRZ2-92
LOC:

WASHER, SPLIT, B8, SS 4.000 EA 11JRZ2-92
LOC:

NUT. HEX, B-32, SS 4.000 EA 11JR2-92
LOC:

W;? /\/ E “ / /
1£75-92 /A =304 N/A /JJZZ

DWN/DATE CHK/DATE

ENG/DATE

APPIDATEJ GAJDATE I(\




PS0150R 300 AN300D QPADEVOO11 Inovision Radiation Measurements, LLC 5/29/01 10.42.28 PAGE 1
Product Structure

Product No: 848-8-105 ASSEMBLY FIELD CALIBRATION
Rev: 004 ECN: 2004
Drawing Number: 848-8-105
Item
No. Product Number DrawingNo. Siz Description Quantity ECN Rev Obs Act
1 848-8-106 ADAPTER HOUSING 1.000 EA 1590 N Y
2 848-8-108 GUIDE BLOCK, PROCESSED 1.000 EA 1590 N Y
3 848-8-109 ACTUATOR ARM 1.000 EA 1590 N Y
4 848-8-112 CAM FOLLOWER 1.000 EA 1590 N Y
5 848-8-113 LOCK BAR 1.000 EA 1590 1 N Y
6 848-8-114 SUPPORT,DETECTOR 1.000 EA 1590 N Y
7 12-36 NONE PN EXTENTION SPRING .1880D/.72LG 1.000 EA 1759 2 N Y
8 43-1 WASHER, EXTRUDED, .1411D/.250D 2.000 EA 1590 N Y
9 5-261 SCREW, MACH, PH, 6-32 X .25, 2.000 EA 1590 N Y
10 5-297 SCREW, MACH, BH, 6-32 X .88, 1.000 EA 1590 N Y
11 5-352 SCREW, MACH, PH, 8-32 X .31, 4.000 EA 1590 N Y
12 5-852 NUT, HEX, 6-32, SS, SM 3.000 EA 1590 N Y
13 5-848 NONE PN NUT, HEX, 2-56, SS 1.000 EA 1419 1 N Y
14 5-767 WASHER, INT, 8, S, CP 4.000 EA 1590 N Y
15 200-135 200-135 B NAME TAG 1.000 EA PS 1840 6 N Y
16 868-8-3086 KEY GUIDE ASS'Y 1.000 EA 1590 1 N Y

xxx END OF REPORT *xx



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

CALB48-8AD

Data_Sheets
CAL-GM6

CALB48-8AD

Range Calibration Procedure for 897A Series Detectors hd

Field Calibrator Calibration Procedure — Digital

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

Data Sheets for 848-8AD s/n 101364

Control Room Instake Radiation Monttors B-1
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VICTOREEN, INC. _
TITLE: 897A GM DETECTOR FACTORY
CALIBRATION PROCEDURE

CUSTOMER: N/A _ . PAGE
DOCUMENT: CAL-GM6 REV. A 1 OF 14
ISSUE DATE: NOVEMBER 13, 1995
REVISION LIST
REV | ECO # ]
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TITLE: 897A GM Detector Factory Calibration Procedure
CUSTOMER: N/A
DOCUMENT: CAL-GM6 REV. A
DOCUMENT REV. LEVEL DESCRIPTION/PAGES AFFECTED
A ORIGINAL ISSUE
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VICTOREEN, INC. .

TITLE: 897A GM Detector Factory Calibration Procedure -

CUSTOMER: N/A

DOCUMENT: CAL-GM6 REV. A

TABLE OF CONTENTS

SECTION DESCRIPTION ) k PAGE
1.0 PURPOSE ............................................... 4
2.0 SCOPE. .t e 4
3.0 RESPONSIBILITIES «.vevuvevevseeeieeeeeeseesesee oot e 4
40 ENVIBONMsENTAl: CONDITIONS....... S ............... Ferrenreeenrnaan 5
5.0 EQUIPMENT REQUIREMENTS...;:............;................;.......‘. ........................ 5
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VICTOREEN, INC.

TITLE: 897A GM Detector Factory Calibration Procedure
CUSTOMER: N/A

DOCUMENT: CAL-GM6 REV. A

1.0 PURPOSE

2.0

3.0

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

SCOPE

2.1

2.2

To develop calibration data for the 8397A 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.

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

RESPONSIBILITIES

3.1

3.2

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.

QA has the responsibility to insure that this procedure i1s 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.
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VICTOREEN, INC. 3 A
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 REQUIKED
5.1  #2 Phillips screwdriver.
‘ 5.2“ Completed é«r1d 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). 7
5.5— Computer and Dis-c containing proéra}Ii 94085701 Rev. B for GM Area Monitors.
‘:r5."6~‘ Mounting Fixtures for detectors in TRI-SOURCE and SICR as requxred
5.7 956A-201 to 897A series detector - 20 ft. minimum length

5.8 Digital Voltmeter: Fluke 8050A or equivalent - must be élcalibratedvdevice.

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

‘

5.10’Qscﬂloscppe: 50 Mhz - must be a calibrated device and be‘equip'bed with a X10
- 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.
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VICTOREEN, INC.

TITLE: 897A GM Detector Factory Calibration Procedure
CUSTOMER: N/A
DOCUMENT: CAL-GMé6 REV. A

7.0 PROCEDURE

7.1

7.2

7.3

7.4

7.5

cal/d#6/cal-gm6.doc

Configure 956A-201 ratemeter shown in Table 1.

TABLE 1
Detector Type High Voltage Low Disc. High Disc.

897A-210, 897A-211, 575 0.500 7.00
887A-220 and

897A-221

897A-230 and 550 0.500 7.00
897A-231

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.

Mount detector in TRI-SOURCE using Adaptor Fixture and allow 15 minute warm-
up period for detector and all electronics prior to data collection. Adjust Table
height so that the laser spot is located on the detector housing as shown in

Figure 1.

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

Connect the oscilloscope to center pin of signal input jack P5 on the 956A-201
using a X10 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.

Using the TRI-SOURCE in accordance the instructions in Procedure CAL-TRI-
SOURCE, 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.

FILE COPY"



VICTOREEN, INC.

TITLE: ‘897A GM Detector Factory Calibration Procedure -
CUSTOMER: N/A
DOCUMENT: CAL-GM6 REV. A
TABLE 2.
A DETECTOR TYPE N R REQUIRED FIELD INTENSITY
N 897A-210 -
897A-211 3 09E3 to 3. 22E3 mR/h
- . 897A-220 - o S
" 897A-221 . - 3.07E4 to 3 2054 mR/h
897A-230 .
897A-231 2.45E5 to 2.55E5 mR/h

7.6  Place the 956A-201 function switch in posmon 8 (Calibrate Mode) and enter a 60

second count time. When the backlight legends cease- ﬂashmg, 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, o0r
5 depending on detector type. Begin counting only after the source if fully open or
ralsed Count times, should be:adjusted ‘for a minimum of 10, OOO counts or a

maxmum of five minutes counting time -- whichever 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.0. 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 (CC1). 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
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VICTOREEN, INC.

897A GM Detector Factory Calibration Procedure

N/A
CAL-GM6 REV. A

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.

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

DOCUMENTATION

TITLE:
CUSTOMER:
DOCUMENT:
7.11
7.12
8.0
8.1
8.2
8.3
8.4

cal/d#6/cal-gm6.doc

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.

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

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.

When a job is shipped, records shall be retained by QA appropriately filed and
microfilmed.
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VICTOREEN, INC. ‘ FRRES i
TITLE: 897A GM Detector Factory Calibration Procedure ' -

CUSTOMER: N/A
DOCUMENT: CAL-GM6 REV. A

TABLE 3:  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 3.00E1 mR/hr 4.00E1 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 s
#2 3.00E3 mR/hr 4.00E4 mR/hr

#3 9.50E2 mR/hr 1.20E3 mR/hr

#4 - 3.00E2 mR/hr -4.00E2 mR/hr -

#5 9.50E1 mR/hr 1.20E2-mR/hr

#6 3.00E1 mR/hr 4.00E1 mR/hr

#7 9.50EO0 mR/hr 1.20E1 mR/hr

#8 3.00EO mR/hr 4.00EO mR/hr

#9 9.50E-1 mR/hr 1.20EO0 mR/hr

TABLE 5: To be used with 897A-210 and 897A-211 Detectors

CALIBRATION POINT MINIMUM FIELD STRENGTH | MAXIMUM FIELD STRENGTH
#1 8.50E2 mR/hr 1.00E3 mR/hr
#2 3.00E2 mR/hr 4.00E2 mR/hr
#3 9.50E1 mR/hr 1.20E2 mR/hr
#4 3.00E1 mR/hr 4.00E1 mR/hr
#5 9.50E0 mR/hr 1.20E1 mR/hr
#6 3.00EO0 mR/hr 4.00EO mR/hr
#7 9.50E-1 mR/hr 1.20EO mR/hr

cal/d#6/cal-gm6.doc
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VICTOREEN, INC.

TITLE: 897A GM Detector Factory Calibration Procedure
CUSTOMER: N/A
DOCUMENT: CAL-GMé6 REV. A

GM Tube Location

FIGURE 1
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VICTOREEN, INC.

897A GM Detector Factory Calibration Procedure -

Sample 897A-21X Detector Data Sheet

TITLE:

CUSTOMER: N/A

DOCUMENT: CAL-GM®6 REV. A
Customer: _
P;o;:e;:t:

Detector Model No.:

Readout ModeYI.No.:

B97A-21

956A-201

Serial No.:

Serial No.:

P.O. No.: o
W.0. No.:
$.0. No.:
Tag No.:' "
- bal Date: )

7.5 Anti-jam Dose Rate mR/h {Actual) -
7.6 Anti-Jam Duty CPM (2.40E6 Minimum) )
7.7 Range Data

Intensity Position & No. of Count Time  Accumulated Gross Counts  Net Countﬁ—ate

S.1.C.R. CALIBRATION INFORMATION
Background
IBI SOURCE CALIBRATION INFORMATION
) Anti-Jam {2.40E6 Min.)
7.8 Conversion Constant: Dead Time Correction: N )
Linearity Error < 20% {Yes}

7.9 . Check Source Respoqse: mR/h (100 mR/h, Minimum)

Conducted By:

Q. A. Review By:

cal/d#6/cal-gm6.doc F ”- E C ﬂ PY 11

) Calibration Date:

Date:




VICTOREEN, INC.

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

Sample 897A-22X Detector Data Sheet

Customer: P.O. No.:
Project: W.0. No.:

S.0. No.:
Detector Model No.: 897A-22 Serial No.: Tag No.:
Readout Model No.: 8956A-201___ Serial No.: Cal Date:

7.5 Anti-jam Dose Rate mR/h (Actual)

7.6 Anti-Jam Duty CPM (2.40E6 Minimum)

7.7 Range Data

Intensity Position & No. of Count Time Accumulated Gross Counts Net Count Rate
{mR/h} Attenuators {Secopnds} Counts {epm) {cpm)

S..C.R, CALIBRATION INFORMATION

Background
ALIBRATION IN ATI
Anti-dam (2.40E6 Min.)
7.8 Conversion Constant: Dead Time Correction:
Linearity Error < 20% {Yes)
7.9 Check Source Response: mR/h (100 mR/h, Minimum)
Conducted By: Calibration Date:
Q. A. Review By: Date:

cal/d#6/cal-gm6.doc F ”_ E CDP Y 12



VICTOREEN, INC. .

897A GM Detef:tﬁor Factory Calibration beéedure

TITLE:
CUSTOMER: N/A )
DOCUMENT: CAL-GM6 REV. A -
Sample 897A-23X Detector Data Sheet
Customer: P.O. No.:
Project: W.0. No.:
§.0. No.:
Detector Model No.: 897A-23 _ Serial No.: - ~ Tag No.:
Serial No.: Cal Date:

Readout Model No.:
7.5 Anti-jam Dose Rate

7.6 Anti-Jam Duty CPM

7.7 Range Data

956A-201

mR/h (Actual)’

(2.40E6 Minimum)

Gross Counts

Net Count Rate

Intensity Paosition & No.-of Count Time Accumulated
{mR/h} Attenuators {Seconds} Counts {cpm) - {cpm)
Background
TR 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:

cal/d#6/cal-gm6.doc F “. E BUP Y1 3

Dead Time Correction:

(Yes)

mR/h (100 mR/h, Minimum)

Calibration Date:

Date:




VICTOREEN, INC.

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

Detector Curve Fit Program -- GM Area Monitors

94085701 Revision B

Model No.: Serial No.:
Data From Calibration Bangg
Field Calc
mRB/hr cePM Field % _Dev
CCl = TAU =

Root sum of the squares of the deviation is

Background CPM: Date Calibrated:
Calibrated By: Customer:
S.0. No.: Customer Tag No.:
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- Calibration Procedure for
Model 848-8 Field Calibrator - Digital

'
—

: }\E{’D?Q

REV. LEVEL ECO # ' DESCRIPTION/PAGES AFFECTED - -

" Revise CLOSED and OPEN drstances to envelope older cahbrators with reduced

4 205 9 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.

Adapted from CAL848-8 for use with readouts only, and incorporate new Tri- Source

rA~ - 5JR7-95 values, use ital Readout Electronics, and acceptance criteria.
ENGINEERING ‘ (] n . DATE & //8/0/
CALIBRATION LABORATORY DIR_ECIOF( N Aa— - DATE s / D)’

QUALITY ASSURANCE 747 & — - - - -|DATE /9 4/1“/

RADIATION SAFETY OFFICER” 7\ N /gu’\._ DATE 753" [o} - - -

DAT TITLE  Calibration Procedure for Model 848-8
Inovision Radlatlon Measurements 5/1 8/01 " Field Calibrator  Di gital

REV | ECONOG. | RELEASED FOR- TRL | - SHEET | NO. SIZE
4 2069 PRODUCTION 10f9 CAL848-8D CAL




1.1

1.2

2.1

2.2

2.3

PURPOSE

The purpose of this procedure is to provide the customer with calibrated baseline dose rate data
for the Model 848-8 Field Caiibrator.

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.

SCOPE

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 Ton 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.

Each 848-8 Calibrator will be provided with Calibration Data for use with the Digital Application
GM and 977-XXX lon 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 Digtal
Application GM stainless steel detectors. Unless otherwise required by customer, data for the
897A-220 GM Detector and 977-2XX lon 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 stainiess steel housings, adapter P/N 848-8-400 1s also required.

In the field, reproducibility of the baseline data expected 1s +/- 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 837
detectors, respectively. This tolerance includes detector accuracy, detector/calibrator geometry,
calibrator mechanical tolerances and counting statistics. The tolerance assumes the operator ts
consistent in his use of the calibrator, and averaging of the Digital Display Value.

If the detector respanse 1s 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 venfy detector operation, and should not be used to modity 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 handiing may affect field dose-rate values.

Inovision Radiation Measurements 5/18/01

DATE TME  Calibration Procedure for Model 848-8

Field Calibrator — Dugital

A

REV
4

ECO NO. RELEASEDFOR | D TRL SHEET NO SIZE
2069 PRODUCTION

20f9 CALB48-8D CAL




The 848-8 calibrator, electncally isolates the 977 series |on chamber from ground to prevent
ground loops from’ occUmng If the msulatlng channel 6r plastic dome 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.0. or Staff Physicist shall re\./iewithe 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 addmon Q.A.
shall retain copies of data generated in a ;ob file.

4 EQUIPMENT REQUIRED

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

serial number and activity of source.

4.2 848-8-105 Adapter (use customers 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.

45  Model 977 Series Detector (Victoreen Test Unit), calibreted.

4.6 Model 946 Series ﬁeadout (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.

49 . Data Sheet (Sample attached. These sheets delineate the minimum recording requnrements;
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 or'857-21A if to be supplied to Salem for Jigital area monitor applications.

- | DATE . | TITLE L
Inovision Radiation Measurements - 5/18/01 Calibration Procedure for Mode! 848-8
3 At ‘ Fleld Callbrator— Digital
-REV ECO NO:- RELEASEDFOR {D TRL SHEET NO. - T~ . ’ SIZE
N P ' - CAL848-8D i
4 2069° " [~ PRODUCTION , 3ofo, | - HHes-8h CAL




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 lon 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 umes

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.0. 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.

64 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 I1s completed.

7 CALIBRATION PROCEDURE

7.1 Record the Customer, Customer P O., Victoreen S.0./W.0., 848-8 Calibrator and test equipment,
senal numbers and calibration date of all equipment on the Calibration and Data Analysis Data
Sheets. The source activity and senal number shall be obtained from the R S.0. 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 vaiues 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.
DATE TITLE
Inovision Radration Measurements 5/18/01 Cahbrathn Procedure for Model 848-8
/ Field Calibrator — Digital

REV ECO NO RELEASEDFOR | D RL SHEET NO SIZE
4 2069 PRODUCTION 4of9 CALB48-8D CAL
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7.3 . _Interconnect the Viéloteen 946 series readout and 977 Héléctor. Enter the Electrometer Scale

.. “Factor from the CAL-ION2 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
" .Digital Display Value (mR/h or,R/h) for each of the three operating positions of the field calibrator

(see Reference 5.8). 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 Interconngct the Victoreen 897A-220 or 897-220 (or optional 857 Series Detector) and 956

* " Series Readout. Eniter the Detector Conversion Constant and Tau value from the CAL-GM1 Data
" " Sheet into the 956 Series Readout.” Allow a five (5) minute warm-up. Place the 956 Readout so -
that the display 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 _anq 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. B R i X
When required by Sales or Repair 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 Tri-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. B

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. ;

] . L B - DATE - TITLE .
"Inovision Radiation Measurements . 5/18/01 . C.ahbrat:qn Proc? du.“:f‘ for Model 848-8
“ee o Field Calibrator — Digital
REV ECO NO. RELEASED FOR- | D RL|. SHEET NO - L s e SIZE
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Raise all attenuators, activate the 20 Ci Cs-137 source and move the Tri-Source table to 900 cm

7.11
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.

712 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 cther
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.
t2—tl
Current Dose Rate = R *eX (-0693 g
Where R = onginal rate in mR/h of R/h
2-11 = elapsed time in years between original dose rate determination
and the current date
DATE TITLE .
Inovision Radiation Measurements 5/18/01 C'alxbratlon Procedure for Model 848-8
ﬂ Field Calibrator — Digital
REV ECO NO. RELEASEDFOR | D m\L SHEET NO SIZE
4 2069 PRODUCTION 60f9 CALBA48-8D CAL




NOTE e .
" ¥ The half-life of Cs-137 is 30.0 years.- -

Record the decay corrected reference dose rates (R..) 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 = (RQ) * (DR)¥(Dp) 2
Where: RC = Current Field Value (at Reference Distang:e)” -
Dp = Reference Distance, cm ’ iy
Dpy = Measured Distance, cm
. Calculate the actual field value exposure rates for the three operating positions of the 848-8.
Record 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 ob‘téin‘ed.i 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*e*  (_0.693 (t2-11) )
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. :
. : DATE - | TITLE e
Inovision Radiation Measurements " 5/18/01 C_ahbra'uqn Procedl{rg for Model 848-8
. ) - Flelq_Ca_hprator — Digital -
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9.1

9.2

9.3

9.4

DOCUMENTATION
Forward all data and calculations to the Staff Physicist for review and approval.

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.

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

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 senal number.

Inovision Radiation Measurements 5/18/01

DATE TITLE
Field Calibrator — Digitat

Calibration Procedure for Model 848-8

REV
4

2069 PRODUCTION

8of 9
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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)
ELAPSED TIME -~ MONTHS
YEAR 0 1 2 3 4 5 6 7 8 9 10 11
0 1.000 0.998 0.996 0.994 0.992 0.990 0.989 0.987 0.985 0.983 0.981 0.979
1 0.977 0.975 0.973 0.972 0.970 0.968 0.966 0.964 0.962 0.960 0.959 0.957
2 0.955 0.953 0.951 0.949 0.948 0.946 0.944 0.942 0.940 0.938 0.937 0.935
3 0933 0931 0929 0928 0.926 0924 0922 0.921 0919 0917 0.915 0913
4 0.912 0.910 0.908 0.906 0.905 0.903 0.901 0.900 0.898 0.896 0.894 0.893
5 0.891 (.889 0.887 0.886 0.884 0.882 0.881 0.879 0.877 0.876 0.874 0.872
6 0.871 0.869 0.867 0.866 0.864 0.862 0.861 0.859 0.857 0.856 0.854 0852
7 0.851 0.849 0.847 0.846 0.844 0.843 0.841 0.839 0.838 0836 0.834 0.833
8 0.831 0.830 0.828 0.826 0.825 0.823 0.822 0.820 0.819 0.817 0.815 0.814
9 0.812 0.811 0.809 0.808 0.806 0 805 0.803 0.801 0.800 0.798 0.797 0.795
Inovision Radiation Measurements PATE 5/18/01 Tk ;Zt?ggﬁgrapt?rcfgrgeit;?r Model 848-8
REV | ECONO. | RELEASEDFOR |5 RL] SHEET Jwo. SiZE
4 2069 PRODUCTION /70 % 90f9 CALB48-8D CAL
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Radiation Measurements

DETECTOR CURVE FIT FROGRAM - GM AREA MOMITORS

4005701 Rev R

Model number is 2974210
Serial numbeor is 100742

DATA FROM CALTURATION RANGE
Field Crem Calc fieold
mls/ hi-

L.04 ML 1.04907 -

Sa21 1 o354 3..2‘.;.10‘.\

. 0é 2509 - 748278
30.3 FrRg 30.4471

2L.6 QR6L4 POLA20H

303 &7eRqd 290.354

971 18798 PR 7ET

CCL = 0.003846947
Tal = 1.382040-004
ool sum of Lhe sunareos of the deviatlion

Iackground CPM: 14

Date Calibrated: 3/2/01

Calibrated bys: Rruce Mahood
Customor: Rochoslor Gas & Cleclr: e
Sales order numbors LA7033
Cusdamer Ltag numbors MNAA

 Deviation'

0.872394
0.&600042
1.91191

0.42193¢
=1 .0869 -1

T o-4.17288

1.2108

is G.01093

6045 Cochran Road
Cleveland OH 44139
Phone: 440 248-9300
FAX: 440-349-2307
www.inoyision.com



W eisZ=
V/ (/[ 55

Radiation Measurements

for Area
REV. &
DETECTOR

GM Deteclor Calibratlion

CAl—GHé

TITLE:
DOCUMENT &
397A~X1X

Cuslomer Rochester Gas & Dlectric

Froicct KA 5.0. # 137033

Monitorinag

DaTH SHELT

-~
-~

[

Ww.0. #

e

- 6045 Cochran Road
Cleveland OH 44139
Phone: 440 248-9300
FAX: 440-349-2307
Lens www.inovision.com
ATTACHMEMT N

45000088671

NsN

ONMLY 3

Delector Model 4 974210 Serial 4 1006742 Taag # M/A
oeadouwt PModel # PNHA-201 Serial # 117 T Cal Date 10-~-Tan-01
6.3 Dolector Discriminalor MR volls ( @97

LuboAanti -Jam Duty Cyele Vorification

(Fase 1 azl)

Tnlensitly FPosation & Mo

(mlt/ 1) 0¢f Allonuators (woc)

Count Time Accumulated

Coun-dle

Grons Mot
Counts Count Rede
{ cpm 2 { opm

TRT SOURCE CALLIBRATION

BACKGROUMD 200 ocm & & Aldn'sg 5. 00402

1.04 200 cm fitin ‘s 2.400402

J.71L 250 oo 25 Alln ‘e 2.40F402

om & 4 Altn ‘s oW OE OO

L}
<
—~

-

GOWI 200 om & T oalin 1,200

& 2O0 e, ALl ‘e 1. 208402

JO3 0 280 em & 1 Atin s 1.200+0

Q00 ocom & O attin ‘s TL20F200

<107 Z00 om > Atin &Hw QO 01

L1000 Chocl: Souwrce Response

Gonwvers g on
Conslant

GLOF-0OR

Q2o 01

Conducled Ry

Cal Date

Devanad

INFORMATION (26

£2.10E+01
1.101203
TaA0 O
Lo O37+04
1.061+04
AL 0AF 64
1.3G405408
SLFOIT00
lanm

finn b

4.5.40

..

Timer Corroction

Ci Cr—137%

1w &ERE A0

ARGV DS R O 27
8. 00F +00 8i4q

2 e NBE ()\-.‘

7. 20000

2.7 04 LasBy
&L B0IT 0 67RO

S EDEE 08 B/ A

o

e cw Ity

Dato

20G:6M1L -6
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--Radiation Measurements S 6045 Cochran Road

Cleveland OH 44139
Phone: 440 248-9300
. ) FAX: 440-349-2307
www.inovision.com
DETECTOR CURVE FIT PROGRAM ~ GM AREA FMOMITORS
40805701 Rov B : >
Model numbor is 89706~210
Serial number is 130 .
DATA FROM CALTRRATTION RANGE . -
Field ‘ CrEm Calec fiold % Deviatlion
mik/hyr .
1.04 28 1.04201 o QL19305
Jul agl 3.23485 0.774220
RS Y b ®.77411 L. 0394646
30.3 2031 20,5048 0.475124
Plaé “aF3l P0.4933 -1.220814
S03 71981 220,007 -4 ., 205844
P71 . 200481 f02.883 1.22378
CCl = Q.00346&773
TaAU = 1.2046e~004 ‘ ’

Rool sum of 1lhe squares of the devialion is H.1720G0

Rackground CMH: 16

Dade Calibraled: 371701

Calibrated hy: Hruce Mahood
Customer: Rochesler Ges & Eleclric
Sales ordor number: 157033
Cuslomer Lag numbers N/A
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Radiation Measurements SR . 6045 Cochran Road

Cleveland OH 44139.
Phone: 440 248-9300
. FAX: 440-348-2307
" TITLE: GM Deleclor Calibratlion for Area Monitloring Sysaloems www.inovision.com
DOCUMENT 3 cal ~Grés REV. & ATTACHMENT &
897A4~-X1X DETECTOR DATA SHLIET
Cuslomer Rochosler Gas & Cleclric .. # 1300003467
Froioct NG $.0. # 157033 W.0. # M/A
Deleclor lModel # 8976210 Serial # 132 Tag # NN
FReadoul Model # PHEA-201  Serial 4 117 *Cal Dale 10-Tan-01

6.3 Deleclor Discriminator N/A valls ( 897 OQMLY

6.9 Anla—Jam Duly Cycle Verificalion Fass (I"asse Fall)
Intlensaty Focalion & Mo Count Time Accumulatod  Grose Mot
(mRA) 0f Allenuaters (sec) Counts - Countls Count Rale
( cpm ) { ¢pm )

TRT SOURCE CALILRATION IMFORMATION (20 Ci Ce-137)

RACKGROUND 200 em & & ALdne 3. 00E+02 L300+ 01 L. 88E+0! M f "
1.04 200 cm & & Allns 2.480E+02 TL2LE40T T.02E4 00 284

o2l 200 o & O AtinTs 2.40[2+02 JLAH0EHQT fL00002 a1

P.dh 200 cm & 4 Alttn’s 2.40E402 1.07E:04  Q.68E+03 2656

30.3 200 cm & 3 Alln'= 1.20E+02 1o&hEH048 Q260 +03 Coa2tL

Flud 200 cm & 2 Altn’s 1.20E+02 G4.79E409  QLA0E+04 L3931

303 2860 cm B 1 Atlns 1. 20E4+00 .44 +08% 72,2017 +04 719

Q7L 200 cm & O AtinTs 1.20F+02 G.01E4O00 R.0IF+00 200481

2107 300 cm & 2 Aldin’g 4.000+01 Aty Jam 2. 40N+ 04 M s N0

.10 Checl: Bouwrce Rosponso 81.40 mik/h

Convorsion
Conslant  3.47E-03 Dead Time Corroclion  1.26E-04
5 Y WMila
Conducted By K QuA. Roview Ry 74

Cal Dale Ol-Mar-01 Dat@_:meg

2002 GMI ~&
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Ra’diétio_n*Measureménts

DETECTOR CURVE FIT PROGRAM - GM AREA MONITORS . -
PL0B8L701 Rev R

Flodel number is 8970-210
Serial number ic 131

DATA FROM CALIRRATION RANGE

Field
miv/hr

1.04
S.21
@.58
30.2
P1.4
303
@71

CC1 = 0.003974693

CFI

271
804
D446
7003
21003
L5B483
1600983

TAU = 1.43242e-004

Rool sum of 1he squares

LFachkground CHM: 17
Dale Calibrated: 3/1701
Calibratled by: Fruce Mahood

Lustomers

Sales ordor numbor:
Customer 1lag number:s N/H

Rocheslor Gas
LS7033

Calc field

1.07817
J.20%911
P.746178
3040818
89.8434
<B7.377

84,203

of the doviation

& Electric

o Deviatlion

3.66997
~0., 02746075
2.1107

~0. 720002
~1.91764
-5, 15403

1.345867

1s 7.1820&4

- 6045 Céchran Roaa

Cleveland OH 44139

Phone: 440 248-9300

FAX: 440-349-2307
www.inovision.com
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‘Radiation Measurements

- 6045 Cochran Road
Cleveland OH 44139
Phone: 440 248-9300
FAX: 440-349-2307
www.inovision.com

- TI"TiLE:“ G Deleclor Calibratlion for Area Monitoring Systems

" DOCUMENT & CAL~-GM& REV. A ATTACIIMENT A
8BP7A~-X1X DETLECTOR DATA SHEET
Customer Rochester Gas & Electric F.O. # 4800002471
Mroiect M/& 8.0. # 157033 W.0. # N/
Detector Model H 89748-210 Serial # 151 Tag # M/
Readout flodel # PL6A—-201 Serial # 117 ‘Ca]fDéfu 10*5an*61
4.3 Detector Discriminator M/A valts ( 897 OMLY
Fass (Fass/T"aill)

3 Anti--Jam Duly Cyvele Verification

Intensily Pésiiion & Mo. Count Time Accumulaled Groszs Mel
(mR/h) 0f Altonuwalors (sec) Coun s Counils Counl Rate
( cpm ) { cpm )
B .m;;;-SQURéE CALIRRATION INFDRMATIONW(ZO Ci Cs-1372

BACKGROUNMD 200 om & & AMlnTo 3.00+02 £.30E+01  1.66F+01 N 7 &
1.04 2200 cm & 4 Aatin‘s 2.40E40 1.18E+03  2.87E+0T 271
J.21 2050 om & G Altn’s 2.40Z102 JL29E+00 8.235+62’ R0&
Q.06 200 em & 4 Attn e 2.0E+02 CRBER0T 2L A&LH0T 2444
J0.3 P00 ocm & 3 Atlnte 1.20E402 1. 50E+04 7"ﬁOE¥03 7483
PL.é& 200 cm £ 2 Ntin ‘s 1.20E+02 38E+04 2.19F+04 238@3
303 250 em & 1 Alin‘w 1.20E402  1.31E+0%  &.G5E404 SHBA85

P7L 200 cm & O Alin's 1.20E+02 J.6EEA00 LOU+ 00 1829823

3107 300 em & 2 Alln’s &L 00401 Anli JTam  2.G9E408 M/ A

4.10 Checl: Source Responso 89.30 mRkh

Convorsion

Dead Time Correclion 1. 43E-06

Q.M. Review By (_;__,Qi;_.._

Datle IJ[ L—875 o]

Constant

\.J-qor O”M

Date Ol-Mar-0l

Conduclted By

Cal

. 225:6M1-6 -



ATTACHMENT
v DATA ANALYSIS SHEET
MODEL 848-8 FIELD CALIBRATOR
MID-RANGE ALUMINUM G.M. DETECTOR/955A SYSTEM

Customer P.O.:

Customer:
848-8 Serial Number: Victoreen S.0.:
848-8-105 Adapter: Serial No. Victoreen W.0.:

Detector Model No.

4

2069 | PRODUCTION

8.1 Cal-Tri-Source reference Dose Rates for Cs-137 Sources
2000Ci Dgr 750 cm, Rp 1 Atten on 10/14/99: 2.594 R/hr
20 Ci Dp 300 cm, R 0 Atten on 10/14/99: 450 mR/h
20 Ci Dp 900 cm, Rg 0 Atten on 10/14/99: 48.0 mR/h
8.1 Cal-Tri-Source:
Current Dose Rate Values For Tri-Source and Attenuators Used, Rc.
2000 Ci 750 cm 1 Attens Rc - mR/h
20 Ci 300 cm 0 Attens Rc - mR/h
20Ci 900 cm 0 Attens Rc - mR/h
8.1 MEASURED TRACK DISTANCE (7.11 - 7.13) for Attenuators Used, Dp:
2000 Ci Open (1) Attens D, = cm
20 Ci Mid (0) Attens D, = cm
20 Ci Closed (0) Attens D, = cm
(RL) x (Dp)?
8.3 FORMULA: > Actual Field, mR/h
(D M)
(__)YmR/hx(750cm
OPEN: RATE = ( )2 cm = mR/h (1.69 - 3.78 R/h)
MID: RATE= (_ YmR/hx(300Ycm = mR/h (0.225 - 0.655 R/h)
( )em ‘
CLOSED: RATE = L ) mR/h x (900)2 cm = mR/h (40.0 -90.0 mR/h)
2
( Yem
CALCULATIONS PERFORMED BY: DATE:
R.S.O/PHYSICIST CHECK BY: DATE:
QUALITY ASSURANCE REVIEW BY: DATE:
N v
ENGINEERING (A LM DATE  S//8/er
CALIBRATION LABORATORY DIRECJOR (o~ DATE g/, /o
QUALITY ASSURANCE .~ 22 7,7~ DATE 7723 /ape/
RADIATION SAFETY OFFICER , DATE s /o//4
DATE TITLE
Inovision Radiation Measurements 5/18/01 C.allbrauc')n Procedqre; for Mode! 848-8
Field Calibrator — Digital
REV ECO NO. RELEASEDFOR | D L SHEET NG SIZE
4 CAL848-8D
1 of 1 CAL

v
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ATTACHMENT
DATA ANALYSIS SHEET
MODEL 848-8 FIELD CALIBRATOR

MID-RANGE OPTIONAL G.M. DETECTOR

Detector Model
Customer: Customer P.O.:
848-8 Serial Number: Victoreen S.0.:
848-8-400 Adapter: Serial No. Victoreen W.0.:
8.1 Cal-Tri-Source reference Dose Rates for Cs-137 Sources
2000Ci DR 750 cm, RR 1 Atten on 10/14/99: 2.594 R/hr
20 Ci Dgr 300cm, Rp 0 Atten on 10/14/99: 450 mR/h
20 Ci DRr 900 cm, Rg 0 Atten on 10/14/99: 48.0 mR/h
8.1 Cal-Tri-Source: .
Current Dose Rate Values For Tri-Source and Attenuators Used, R¢,
2000 Ci 750 cm 1 Attens Rc - mR/h
20 Ci 300 cm 0 Attens Rco - mR/h
20 Ci 900 cm 0 Attens R mR/h
8.1 MEASURED (TRACK) DISTANCE (7.16) for Attenuators Used, Dpg.
2000 Ci Open (1) Attens D = cm
20 Ci Mid (0) Attens Dm cm
20 Ci Closed (0) Attens D, = cm

(RL) (DR)2
8.3 FORMULA: =

2
(D)

{ YmR /h x (750)*cm
RATE = ( )2 cm
(__YmR/hx(300¥cm
( )2 cm

YmR /h x (900)2cm
( Yom

OPEN:

MID:

CLOSED:

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)

CALCULATIONS PERFORMED BY: DATE:

R.S.0/PHYSICIST CHECK BY: DATE:

QUALITY ASSURANCE REVIEW BY: DATE:
ENGINEERING ( LS . DATE /7.9/0,
CALIBRATION LABORATORY DIRECTOR et DATE & />, /e,
QUALITY ASSURANCE 2272 72 _Z_ - DATE 5= /Z7 /Zev/
RADIATION SAFETY OFFICER ~ (__ 'C D DATE S /5,74

DATE TITLE H H
Inovision Radiation Measurements 5/18/01 C_ahbrathn Procedqr e for Model 848-8
Field Calibrator — Digital
REV | ECONO. | RELEASEDFOR |D m. SHEET | NO- size
CAL848-8D
4 2069 PRODUCTION 10f1 L848-8 CAL




ATTACHMENT

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

"Custpn;er: PocresR. Cas ™ et " CustomerP.0.: ¥5¢ 000095/2.?

Victoreen S.0.: /S 8372
Victoreen W.0.:_ S S 10O

848-8A Serial Number: _\ O\ 3¢+,&  Source: ™'Cs Activity: \& 4‘§ mCi

Source'Serial Number: . 128 @V - Assay Date a- "l OO

-

" .. G.M. Detector Model No. -ST7A - _Z\O Serial No. \OD 2¢2 - Cal Due Date 3—2-OL

~ 956A Readout Model No. 95LA - 20\ Serial No. T2 - 684D Cal Due Date_{ =\O ~>2__
848-8-105 Adapter (Cust) NES or Inovision Adapter: 100 (Yes/No)

DATA (GM, 955A Channel)

o~ t 848-8A Calibrator Data o Tri-Source Range Data
Digital . Measured
Display ' *Digital ' - -~ Track
; Value Display : . { --- Distance
Field - (mR/h) . Value - Number --| — (Dy,cm)
" Calibrator Step Step of Step
Position: 7.5 Tolerance 7.13 Attenuators . 713
4.0- . 4 - e )
| <z 10 & 54 (20 Ci) z2/12.0
Closed ) mR/h . !
: 23- B . 20 - e
S P2 6 |59 (0cy | z&lO
Intermediate mR/h :
150 . B o1 B
S 255 60 " | 285 (20 Ci) Zé_r[,.o
Open mR/h - . L S L

* Must be within +/- 5§ Least Slgmfcant Dlglt of the Dlgltal Dlsplay Value obtamed

(0—4?48 -8A Field Cahbrator L .
Data Taken by: / /M Date: 573/ o/
> ’

Pt ya
ENGINEERING (o [, S DATE 3- 8-
MANUFACTURING A /] adas A DATE _ 3-/¢r e/
© . | QUALITY ASSURANGE D) \/Z/W,/,L .. |DATE--B/, 2|d
. | RADIATION SAFETY OFFICER 7008 Bz DATE . 3//3/5/
* Inovision Radiation Measurements 07/7/ .[-/ ym e . 105 'f:,’gt:?,';,dp g;ﬁgﬁ’;@:‘f gﬁ,ﬁi’; pae-0A

REV
1

ECO NO. RELEASED FOR SHEET | NO- ; CALB4E-BAD size
1882 PRODUCTION 105 i CAL




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

Customer: Customer P.O.:
l Victoreen S.0.:
Victoreen W.O.:
848-8A Serial Number: Source: P*'cs Activity: mCi
Sou erial Number: . Assay Date:
Detector Model No., ‘ } SerialNo.. ___ CalDueDate
' 956 Readout Serial Number: | Cal Due Date:
848-8-105 Adapter (Customer's) A VICO S/N 119: (Yes/No)
848-8-400 Adapter (Stainless Stgel Detectors Only): ' (Yes/No)
| DATA (GM, 955 Detector)
848-8A Calibration Data Tri-Source Range Data
/
igital - Measured
D Track
Value - Distance
Field (mR/h) Number (Dpy,, cm)
Calibrator Step of Step
Position: 7.5 Tolerance 7.13 Attenuators 7.13
, 4.0- A - 4
10 (20 Ci)
Closed mR/h
23 2
" 66 - (20Ch)
Intermediate , mR/h_
150 1
360 (20 Ci)
Open .
* Must be within +/- 5 Least Sigpfficant Digit of the Digital Display Value obtained
in the 848-8 Field Califrator Reading e T T
Data Taken by: o Date:
. . . DATE TITLE  Calibration Procedure f .M d 'I 848-8A
lno\ns]on Rad t alioration Procedure for ode
‘ation Measurements 3/2/01 10 mCi Field Calibrator - Digital
REV | ECONO. RELEASED FOR | DOCCTRL| SHEET |NO. SIZE
1 1882 PRODUCTION_ | g 20f5 - CAL848-8AD CAL




DATA ANALYSIS SHEET 5
. - MODEL 848-8A FIELD CALIBRATOR :
* LOW-RANGE ALUMINUM G.M. DETECTOR/955A SYSTEM

Customer: NOCHAESHY GAS™ ELEuest ) ] Customer P.0.: 45000 9425
848-8A Serial Number: \O\ 34 Victoreen S.0.: ~ /S~ 93722
. Victoreen W:O.: $32/00

848-8-105 Adapter: YES/NO Yes (Cesrpmor)

e

8.1 Ca]:'i‘fi-Source reference Dose Rates for 20 Ci ’Cs Source

Dr 2522 cm, Ry 1 Atten on 2/26/01: 300 mR/h
Dy 247.1 em, Ry 2 Atten on 2/26/01: 60 mR/h e
Dp 244cm,Rx 4 Atten on 2/26/01: 6.38 mR/h o "

8.1 Cal-Tri-Source:
Current Dose Rate Values for Tri-Source and Attenuators Used, Re, - T )

2522cm 1 Attens Re - 298.5  mrnm
247.1cm 2 Attens R¢ - 9.8 mR/h
244 cm 4 Attens Rc - ._° - G.35 mwRm
81 MEASURED TRACK DISTANCE (7.11 - 7.13) for Attenuators Used, Dot
Open (1) Attens " Dp = 266.O " - oq
Mid (2) Attens D, = z25.0 cm
Closed (4) Attens D, = 212.0 cm
(R.) x (D)2
83 FORMULA: 5 = Actual Field, mR/h
(D) : -
Of"w 2
OPEN: RATE = m‘("&‘;‘z 2522/em . 2 L9 pmase-360 mRm)
) ® g )emo - R NS
MID: RATE= (G VmR/hx(47.1¥cm ‘- .2 mwRmE3-66mRMm)
. ,,,( (o Y em s
CLOSED: RATE=  (\')mR/hx(244fcm. = S 4 mR/h (4.0-10 mR/M) |
( 2cm ) T
,v’b)
CALCULATIONS PERFORMED BY: V Aj"*——n. , paTE: _ $7. 3:/ o/
R.S.O/PHYSICIST CHECK BY: RS) T DATE: __5/3J/0)
QUALITY ASSURANCE REVIEW BY: * 'DATE: __ (‘j 3,/ of
i R - DATE — i| TITLE ibrati del 848-8A
Inovision Radiation ) . Calibration Procedure for Mode
. ' N!ez-}sgrements / 3/2/01 | 10mCi Field Calibrator -- Digital .. *
REV | ECONO. | 'RELEASEDFOR | DOG/CFRL |- SHEET: |[NO- - . - LC’AL848‘8AD~ ‘ SIZE
1 1882 | PRODUCTION 30f5 TR ] ead




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

Detector Model
Customer:. Customer P.O.:
848-8A Serial Number: Victoreen S.0.:
848-8-400 Adapter: YES/NO Victoreen W.0.:
8.1 Cal-Tri-Source reference Dose Rates for 20 Ci *’Cs Source
Dy 252.2 1 Atten on 2/26/01: 300 R/r
.1 cm, Rg 2 Atten on 2/26/01: 60 mR/h
R 244 cm, Ry 4 Atten on 2/26/01: 6.38 mR/h
8.1 Cal-Tri-Source:
Current Dose Rafe Values for Tri-Source and Attenuators Used, Re.
2522 em -/ / mR/h
247.1 cm / /1 mR/h
244 cm e /. /7 mR/h
8.1 MEASURED (TRACK) DISTANCE (7.16) for Attenuators Used, D,,,
Open (1)- Attens < em
Mid (2) Atfens ¢ = / cm
Closed (4) Attens D = _/ cm

2
(Rc) b3 (DR)

83 FORMULA: Actual Field, mR/h

2
( DM)
{ _YmR/hx(252.2)?
OPEN: RATE = ; ;z s . mRM150-360 mR/h)
MID: RATE= L )ml("h)xz(z“?-”:cm = ___ _ mRMh(23-66 mR/)
C.
CLOSED: RATE= ( _YmR/h x (2h4Y cm = mR/h (4.0 - 10 mR/h)
( e
CALCULATIONS PERFORMED BY: DATE:
R.S.O/PHYSICIST CHECK BY: DATE:
QUALITY ASSURANCE REVIEW BY: DATE:
lnovis%on Radiation Measurements DATE 3/2/01 TITLE Calibra.tio.n Procedure for M.° Eiel 848-8A
) ' 10 mCi Field Calibrator -- Digital -

REV | ECONO. RELEASEDFOR | DOCCTRL| SHEeT |[NO.

1 1882 'PRODUCTION Rt 40of5 CAL“B'BAP

SIZE
CAL |




ATTACHMENT

. *“MODEL 848-8 FIELD CALIBRATOR
CALIBRATION DATA SHEET, 977 DETECTOR

Customer P.O.:

Customer:
Victoreen S.O.:
Victoreen W.0Q.:
137, .. .
848-8 Serial Number: Source: Activity: mCi
Source Serial Number: Assay Date:
977 Detector Model Number: Cal Due Date:
977 Detector Serial Number:
946 Readout Serial Number:
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 Dy €m)
Calibrator Step Step of Step
Position 7.3 Tolerance | 7.10 & 7.11 Attenuators 7.9 & 7.11
35.0- 0
70.0
Closed mR/h (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-

Data Taken By:

8 Field Calibrator.

Date:

ENGINEERING

( AL DATE .S-/8-0¢

CALIBRATION LABORATORY DIRECTOR

DATE

QUALITY ASSURANCE € 4 4 Lz DATE £ /728 /299 1
RADIATION SAFETY OFFICER - DATE ~ 7

Inovision Radiation Measurements

DATE 5/18/01 TITLE  Calibration Procedure for Model 848-8
/] Field Calibrator — Digital

REV ECO NO. RELEASED FOR
4 2069 PRODUCTION

D TRL| SHEET |NO SIZE
CAL848-8D
10f1 CAL




ATTACHMENT

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

Customer: Customer P.O.:
Victoreen S.0.:
Victoreen W.0.:
137, .. .
848-8 Serial Number: Source: Activity: mCi
Source Serial Number: Assay Date:
G.M. Detector Model No. Serial No. Cal Due Date
956 Readout Model No. Serial No. —_ CalDueDate_____
848-8-105 Adapter (Cust) VICO S/N 119: (Yes/No)
DATA (GM, 955 Detector)
848-8 Calibrator Data Tri-Source Range Data
q Digital Measured
Display *Digital Track
Value Display Distance
Field (mR/h) Value Number (D, cm)
Calibrator Step Step of Step
Position: 7.5 Tolerance 7.13 Attenuators 72.13
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)
* Must be within +/- 5 Least Significant Digit of the Digital Display Value obtained
in the 848-8 Field Calibrator.
Data Taken By: Date:
' /—\ R -
ENGINEERING (S A DATE  $//8/oL
CALIBRATION LABORATORY DIRECTOR T Y /(77\—-—-—"" DATE ¢/, /U)
QUALITYASSURANCE  «— 27 £ ~—> DATE  §/Z} fzoo/
RADIATION SAFETY OFFICER 7 ! DATE £/ a7u
L - DATE TLE  Calibration Procedure for Model 848-8
Inovision Radiation Measurements ﬂ 5/18/01 Field Calibrator — Digital
REV ECO NO. RELEASEDFOR | D CMSL SHEET NO. SIZE
. CAL848-8D
4 2069 PRODUCTION 10of1 CAL




ATTACHMENT
‘ MODEL 848-8 FIELD CALIBRATOR
CALIBRATION DATA SHEET, OPTIONAL MID-RANGE G.M. DETECTOR

Customer: Customer P.O.:
Victoreen S.0.:
Victoreen W.0.:
37 . .
848-8 Serial Number: Source: Ls Activity: mCi
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: (Yes/No)
848-8-400 Adapter (Stainless Steel Detectors Only): . (Yes/No)
DATA (GM, 955 Detector)
848-8 Calibration Data Tri-Source Range Data
Digital Measured
Display *Digital Track
Value Display Distance
Field (mR/h) Value Number (Dpy » €m)
Calibrator Step Step of Step
Position: 7.5 Tolerance 7.13 Attenuators .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)

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

Data Taken By:

Display Value obtained

Date:

ENGINEERING

(T T

DATE $/78/0/

CALIBRATION LABORATORY DIB'ECTI'O& \V(m

DATE 5/, /9

QUALITY ASSURANCE 22 7,

DATE™ 5/Z)/2e-/

RADIATION SAFETY OFFICER ‘¢ [ DATE € /3, Jo
DATE TITLE H : -
Inovision Radiation Measurements /} 5/18/01 %Z?g'ggﬁg;gffg;;?r Model 848-8
REV | ECO NO. RELEASEDFOR | D RL| SHEeET |[|NO AL 5 SIZE
! AL848-8
4 2069 PRODUCTION 1 0of 1 CAL




ATTACHMENT
DATA ANALYSIS SHEET

MODEL 848-8 FIELD CALIBRATOR

977 DETECTOR

Customer P.O.:

Customer:
848-8 Serial Number: Victoreen S.0.:
Victoreen W.0.:
8.1 Cal-Tri-Source reference Dose Rates for Cs-137 Sources
2000Ci Dp 750 cm, RR 1 Atten on 10/14/99: 2.595 R/hr
2000Ci DR 500cm,RR 3 Atten on 10/13/99: 599.2 mR/h
20 Ci Dgr 900 cm, Rp 0 Atten on 10/14/99: 48 mR/h
8.1 Cal-Tri-Source:
Decayed Dose Rate Values For Tri-Source and Attenuators Used, R,
2000Ci  750cm 1 Attens Rg - "mR/
2000 Ci 500 cm 3 Attens R mR/h
20Ci 900 cm 0 Attens Rg mR/h
8.1 MEASURED TRACK DISTANCE (7.11 - 7.13) for Attenuators Used, Dyp
2000 Ci Open (1) Attens D, = cm
2000 Ci Mid (3) Attens D, = cm
20Ci Closed (0) Attens D, = cm
(R.) x (Dp)?
8.2 FORMULA: = Actual Field, mR/h

2
(D)

(__)mR/h x(750¥cm

mR/h (1930 - 5000 mR/h)

OPEN: RATE = ( )2 cm =
MID: RATE= ( ImR/hx (500)2cm = mR/h (350 - 700 mR/h)
( )Yem
CLOSED: RATE= ( )mR/hx(900) cm = mR/h (35.0 - 70.0 mR/h)
( Yem
CALCULATIONS PERFORMED BY: DATE:
R.S.0/PHYSICIST CHECK BY: DATE:
QUALITY ASSURANCE REVIEW BY: DATE:
ENGINEERING 7N DATE  &//S/or
CALIBRATION LABORATORY DIBEGTOR (& /o o/~ DATE = fo,
QUALITY ASSURANCE MM DATE & /7z3/2#0/
RADIATION SAFETY OFFICER DATE " «/5,/u
_DATE TITLE :
Inovision Radiation Measurements 5/18/01 Calibration Procedqre for Mode! 648-8
Field Calibrator — Digital

4 2069 PRODUCTION 10f1

REV | ECONO. | RELEASED FOR D%mL SHEET | NO.

CALB48-8D

SIZE
CAL




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
TP89TA 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 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-M1 s/n 104644 and 897A-210 s/n 132
Data Sheets for 956A-201-M1 s/n 104645 and 897A-210s/n 100762

TPS157033A2 Data Sheet for S157033A2 s/n 104899

Control Room Instake Radiation Monitors C-1
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INOVISION RADIATION MEASUREMENTS
TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL

RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

Section Description Page
1.0 PURPOSE...ccocccvvttttvvenscsssseseesssssesssseseeesssoeeesseesesesesesee e ooese s 4
2.0 O 4
3.0 RESPONSIBILITIES ....ccoveeverererrrerseoeesees e e 4
4.0 EQUIPMENT REQUIRED.......ccoccerrreevermeeeerssesoeeeesesss oo 4
5.0 SET-UP (See Figure 1)........ceeeecemmeeeereeeeee oo 6
6.0 WRITE CLOCK ADJUSTMENT ............... S 10
7.0 DISCRIMINATOR ADJUSTMENT w..ccoevmveoeeeeeee e 10
8.0 INPUT AMPLIFIER ADJUSTMENT .............. S 11
9.0 ANTI-JAM ADJUSTMENT........ooovcemrrrmroesseeoeeees oo 12
10.0 TEST 11 RAM TEST ooooeeeeeeeeeneeseeeee oo 12
11.0 TEST 31 BAR GRAPH TEST...oocccrvoterereeoeeeeeseeoeoeeoeooooooooooo 13
12.0 TEST 4: DISPLAY TEST....coooooierermmreereooeeeses oo 13
13.0 TEST 5: SWITCH TEST.....oooooeerresmremesooees oo oo 13
14.0 TEST 6: INDICATOR/BACKLIGHT/FAIL TEST w.cooovvoooooo 14
15.0 TEST 7: COUNTER/DISCRIMINATOR TEST..coooooooooooo 14
16.0 ANTEJAM BIT TEST oo oeeeeeeveneessses oo 16
17.0 TEST 8: D/A CONVERTER 4-20 mA/0-10 V OUTPUT TEST.............. 17
18.0 TEST 8: EEPROM TEST ......oooocevermeeernoeeoeeeesoeeseoeoeeeeoooooooooooo 18
19.0 TEST A: NON-MASKABLE INTERRUPT VERIFICATION (NMI) TEST.. 18
20.0 TEST B: HIGH VOLTAGE POWER SUPPLY TEST...............__. 19
21.0 TEST C: DATA ENTRY TEST....ocovooeeereooeeoeeeeoeeoeos oo 20
22.0 TEST D: RELAY TEST ..ooooeeeereeeoneeeeeeoeeeeeeeoe oo 20
23.0 TEST F: JUMPER CONFIGURATION TEST .....oooovooooo 21
24.0 OPERATING SOFTWARE TEST.....occoooeooooioeeeeeooeooo oo 21
25.0 BURNAN et e 22
26.0 DOCUMENTATION .oooooeoereeeecseeeeeseeeeeeeeeee oo 23
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INOVISION RADIATION MEASUREMENTS

TITLE: - °© TEST PROCEDURE FOR THE 956A:201 UNIVERSAL DIGITAL
7" RATEMETER ‘ o
CUSTOMER: N/A R
DOCUMENT: TP956A-201-3 ~REV. 4

T 46 - Wavetek 187 Signal Generator or equrvalent
L4700 | o Frequency Counter: Fluke 1900A or equivalent — must be calibrated.

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

48 - Test Software 94094200200 (Latest Revision Level). .

- 49 : . Test Leads BNC terminated coaxial cables, etc.

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

‘ 41 1‘ :'956A-2(51 /897A-2XX Interconnecting cable per drawing 956A-201-106.
4.1? _ .. Right Angle Connector for 942-200-80A Board.
413" Detector: 897A-210 or 897A-220'shop test unit

tp/d#49/956A2013.doc 5 EE LE-COPY



INOVISION RADIATION MEASUREMENTS ‘ .
TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL

RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

5.5.1

5.5.2

5.5.3

5.5.4

5.5.5

Connect the DVM neg lead to.the Ground point (black 18GA
wire$) 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 assémbly terminal block.

Apply power to the unit under test.

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

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.

Connect the DVM positive lead to the -15VDC terminal (orange
T8 GA wires). Verify a reading of -15VDC +0.75 VDC. reading
on the test Data Sheet.

tp/d#49/956A2013.doc 7 F“_E COPY



INOVISION RADIATION MEASUREMENTS -
TITLE: TEST PROCEDURE FOR THE 956A:201 UNIVERSAL DIGITAL

RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3

“REV. 4

3

TABLE | -- Serial Interface Baud Rate, P/N 942-200-80A

OUTPUT RATE

SWITCH POSITION L

) : 2 1. |. (BAUDRATE)
OFF OFF ON oN . . 110
OFF = ON OFF ON 180
."ON OFF -~ OFE - ) ONA . \,;300
OFF OFF OFF ON ' %600
on oN ON _OFF 1200
ON OFF ON OFF 2400
... 1= ON ON OFF OFF™" i4800
ON OFF OFF OFF 9500

* Normal setting for test and 6perational modes.

N

™

NOTE: Sw;tches 57 and 8 should be in the OFF posmon whlle Swntch 6

. should be in the ON position." "

tp/d#49(95§A2013.d0c

FILE COPY




INOVISION RADIATION MEASUREMENTS

TITLE:

CUSTOMER:
DOCUMENT:

7.4

7.5

7.6

TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER -

N/A

TP3856A-201-3 REV. 4

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

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

Sheet.

Adjust VR11 for 0.5 +/- 0.001 V and record the final value on the Data”
Sheet.

8.0 INPUT AMPLIFIER ADJUSTMENT

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

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

Connect DMM (+) lead to "PULSE" test point (Located near JP8).
Adjust VRO for .0000 V +/- .0001 V. Paint VRO.

Record value on Data Sheet.

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

Set-up Oscilloscope for .2 V/DIV., 2 uS/DIV.
Connect Oscilloscope Channel 1 to "P5 SIG.".
Connect Oscilloscope Channel 2 to "PULSE" test point.

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

Circle result (Pass/Fail) on Data Sheet.

tp/d#49/956A2013.doc 11 FIL E CO Py
) - ]



INOVISION RADIATION MEASUREMENTS

TITLE: - TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
7 RATEMETER T ‘ o

CUSTOMER: N/A o

DOCUMENT: TP956A-201-3 : -REV. 4 X

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

. 11.0 TEST 3: BAR GRAPH TEST T . . i

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. *

S

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, .. Co

12.1 Select subtest "4",

122 Verify that all units properly display eachf'ché'ra'éltef and in’ the right
sequence. \ - T

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

‘13.0 TEST5: 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 R11 position (Located in rear, left hand
corner).

13.2 Select subtest "5".

tp/d#49/956A2013.doc - 13 FILE COpYy



INOVISION RADIATION MEASUREMENTS

TITLE:

CUSTOMER:

DOCUMENT:
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

L]

15.18

_ TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER '

N/A
TP956A-201-3 REV. 4

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

Adjust Signal Generator frequency for 100 Hz.

Verify TV reads 000100 Hz +/- 00001 Hz. Enter result on Data Sheet.
Adjust Signal Generator frequency for 10 kHz.

Verify TV reads 010000 Hz +/- 000100 Hz. Enter result on Data Sheet.
Adjust Signal Generator frequency for 100 kHz.

Verify TV reads 100000 +/- 001000 Hz. Enter results on Data Sheet.
Adjust Signal Generator frequency for 280 kHz.

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

FILE COPY

tp/d#49/956A2013.doc 15



INOVISION RADIATION MEASUREMENTS * o

TITLE: TEST PROCEDURE FOR THE 956AF§01 UNIVERSAL DIGITAL
N RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

17.0 TEST 8: D/A CONVERTER 4-20 mAIO 0V OUTPUT TEST
The D/A CONVERTER TEST sets the hlgh scale” and -low scale output for
calibration of two 4-20 mA outputs and one 0 -10 V output. The 942TS-100T Set
has had 250 Ohm Load Resistors added to the '4-20 mA output‘connections.
The measurements will be made in volts éven though'the TV instructions call for
current.  Verification of low, mid, and high scale are performed Follow
calibration instructions displayed onTV. - -

Refer to following table for correct conversions and tolerances.

4-20 mA OUTPUTS - -

.SCALE CURRENT - . - VOLTAGE
Low . 4mA 1.000 V +/- .001 V
Mid 12 mA 3.000 V +/-.015 V
High 20 mA 5.000V+/-.001V

0- 10 \Y OUTPUT

* T
©obs

" SCALE VOLTAGE

Low . S .0000 V +/-.0001V
Mid 5.000 V +/- .030 V
High : 10.000 V.4/--001 V"

17.1  Select subtest"8". e
17.2 Follow TV calibration instructions.
17.3 Record Calibration Verification values on Data Sheet.

17.4  Paint VR1, VR2, VR4, VRS, VRS, and VRY.

tp/d#49/956A2013.doc 17 FILE -COPY -



INOVISION RADIATION MEASUREMENTS

TITLE:

TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER

CUSTOMER: N/A
DOCUMENT: TP956A-201-3 REV. 4

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

20.2

20.3

204

20.5

20.6
20.7
20.8
20.9
20.10

20.11

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

Select subtest "B".
Adjust R5 (HV PCB Assy.) for a reading of 600 V £ 1 V.

Record value on Data Sheet.

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.

Record value on Data Sheet.

Adjust R5 to both extremes verifying a voltage range of 400 V to 1800 V.
Record adjustment minimum and maximum values on the Data Sheet.
Re-adjust HV for 550 V +/- 1 Volt.

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

Circle result (Pass/Fail) on Data Sheet.

tp/d#49/956A2013.doc 19 FIL E COP Y



INOVISION RADIATION MEASUREMENTS'

TITLE: |

CUSTOMER: N/A L

- TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
- RATEMETER

i

DOCUMENT: TP956A-201-3 ‘REV. 4

23.0 TEST F: JUMPER CONFIGURATION TEST

7The JUMPER CONFIGURATION TEST verifies’ whether or not JP3 Jumpers 1-5

" are installed and displays the appropnate position on the TV

23.1

232

23.3

234

23.5

Select subtest "F".

" Verify that all JP3 jumpers are instalied. =

Remove all JP3 Jumpers Repeat test a‘ndﬁverify_that_al[.jumpers are

.- removed.

Install one jumper at a tlme and venfy the posmon of that jumper is
correct by repeating the test.

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

24.0 OPERATING SOFTWARE TEST

241"

24.2

24.3

24.4
24.5
24.6

TTT 247

‘Remove Power from the UDR. Remove DMM leads." Remove 942TS

Test Set connections. Remove 942-200-80A Communications PCB
Assembly and angle bracket.

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

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.

0.00 mR/h should be displayed and the "RANGE" LED should be On.
Depress the "HIGH" button. Verify 1.00E3 mR/h.

Depress the "WARN" button. Verify 1.00E1 mR/h.

Depress the "CHECK SOURCE" button. Verify CHECKSOURCE LED
turns On.
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TITLE: - TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

25.9  After 100 hours, log burn-in stop date and time, and repeat Steps 24.5
through 24.7. Remove power. Using an intéfconnection cable wired per
drawing 956A-201-108, 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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TITLE: TEST PROCEDURE FOR THE 956A-201 UNiVERSAL DIGITAL RATEMETER

CUSTOMER P.O.
CUSTOMER: VICO S.0./W.0.

DOCUMENT: TPS856A-201-3 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 Pass/Fail

12.0 TEST 4: DISPLAY TEST
12.3 Display Characters and Sequence Pass/Fail

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

14.0 . TEST 6: INDICATOR/BACKLITE/FAIL TEST
14.3 Indicator/Backlite/Fail LED Operation Pass/Fail

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST

15.3 Verify 000000 Hz Hz
16.5 Verify 001000 Hz +/- 000010 Hz Hz
15.7 Verify 000100 Hz +/- 000001 Hz Hz
156.9 Verify 010000 Hz +/- 000100 Hz Hz
+ 16,11 Verify 100000 +/- 001000 Hz Hz
15.13  Verify Overflow 262126 Hz Hz
15.156  Verify 000000 Hz +/- 000010 Hz Hz
15.17  VR10 Adjustment, 7 V +/- 0.01 V \'
15.18  VR11 Adjustment, 0.5 V +/- 0.001 V V

16.0 ANTI JAM BIT TEST

16.4 Verify 05 displayed
16.7 Verify 07 displayed
16.11  Verify 05 displayed
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TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER

CUSTOMER P.0O.
CUSTOMER: VICO S.0./W.0.

DOCUMENT: TP956A-201-3 REV. 4

956A-201 TEST DATA SHEET Page 4 of 4

21.0 TESTC: DATA ENTRY TEST
21.3 DIGIT, VALUE, and ENTER Switches Pass/Fail

21.5 FUNCTION Switch Pass/Fail

22,0 TESTD: RELAYTEST .
22.4 Relay Response Pass/Fail

23.0 TESTF: JUMPER CONFIGURATION TEST
23.5 JP3 Jumpers . Pass/Fail

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

HV Reading, "High", "Warn", "Rate"
Values, Check Source LED Pass/Fail
25.0 BURN-IN

25.8 Burn-in Start Date/Time

259 Burn-in Stop Date/Time)

25.10 Check Source Function Pass/Fail

25.12  No failures observed during burn-in Pass/Fail
and Post burn-in tests

" Performed By Date __ /1|
Q.A. Review By Date _ /|
tp/d#49/956A2013.doc 27
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TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 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

3.2

tp/d#48/TP8

Personnel performing this test must have a Technicians Skill Level 1
per S.0.P. 902.003.

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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TITLE: , . ELECTRONIC TEST PROCEDURE Foé 897A -2X0 AND 897A-2X1
'~ DETECTORS -
CUSTOMER: N/A N

DOCUMENT: TP897A : REV. A

3.3 The completed Data Sheet shall accompany the detector to the
calibration range.

¢ P

4.0 ENVIRONMENTAL CONDITIONS ., ...

4.‘!, Envif}:nhweﬁtal conditions éhall 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 Oscmoscope Tektromx '465B or equuvalent - must be
. calibrated and equipped with a X10 probe

5.2 956A-201 Digital Ratemeter (UDR).

—5’:3»' Dlgltal Voltmeter (DVM): Fluke 8050A or -equivalent - must be a
" . ‘calibrated device. . :

5.4 Test Data Sheets as attached.' o7 S

- 3.

5.5 N lnterconnectlon cable. from 956A 201 .10 897A series detector. Refer
" to Loop Diagram 956A-201-1086. T

. 5.6 Jumpers and test leads as required. - c -

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

5.8 IC test extended - 14 pin dual in-Iine ‘package. -

tp/d#48/TP897A.doc
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TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1
DETECTORS
CUSTOMER: N/A
DOCUMENT: TP887A REV. A
6.0 PROCEDURE
6.1 Initial set-up of device under test and test equipment.
6.1.1 Record Customer, P.O. and S.0. (or W.0.) 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 (VR11)
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.
5.1.5 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

tp/d#48/TP897A.doc

6.2.1

Apply AC power and allow a five minute warm-up period to
elapse prior to proceeding.
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, - - TITLE: - . -ELECTRONIC TEST PROCEDURE FOR 897A 2X0 AND 897A-2X1

DETECTORS

CUSTOMER: N/A

DOCUMENT: TP8S7A y REV. A

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 j Jumper J3 lnto the A B position.

6.3 :quper placement and local regulator Operatlon

6.3.1

6.3.2

6.3.3

C

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

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

" Connect the- Dlgltal Voltmeter (DVM) negative lead to the

negative side of C1.(DC-ground) and the positive lead to
cathode of CR9. Verify 10 +1/- 05 volts and record
verification on the Data Sheet., "« -

.. 6.4 Antl-Jam Adjustment Range and Pre- callbratlon Setting.

-
v 1

T ean

6.4.2

G.4.3
6.4.4

6.4.5

tp/d#48/TP897A.doc

PN

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

Connect the DVM negative lead to Z1 pin 12 and the DVM
positive lead-to Z1 pin 10. ’

Adjust potentiometer R41- fully counter clockwise and verify a
DVM indication of..< 0. 100 volts Record the final reading on
the Data Sheet. = -

Adjust potentiometer R41 fully clockwnse and verify a DVM
indication of > 2 9 volts Record the final reading on the Data

Sheet.
Adjust -R41 :for a DVM indicatlon of 1T +/- 0.001 volts.

Record the final setting on the Data Sheet. This value is the
anti-jam starting threshold voltage.
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6.6
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ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1
DETECTORS b
N/A
TP897A REV. A

Discriminator Adjustment Range and Final Setting.

6.5.1

6.5.2

6.5.3

Move the DVM negative lead to Z1 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.

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

_Adjust potentiometer R44 for a DVM indication of 0.5 +/-

0.071 volts and record the final setting value on the Data
Sheet. This is the factory discriminator setting for all standard
897A detectors.

Anti-jam Trigger Threshold Verification.

6.6.1

6.6.2

6.6.3

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.

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

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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TITLE: ELECTRONIC TEST PROCEDURE FOR'897A-2X0 AND 897A-2X1
h DETECTORS - "

CUSTOMER: N/A )

DOCUMENT: TP897A REV.A "' .

.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. g

6.7 Deiector ddtput 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

I, less than 25 uS. Record the peak value f the output and the
‘ period noted on the Data Sheet. - -

6.8 Check Source Operation and Background Check.’

t 6.8.1 Set the supply output to zero and disconnect the supply from
the detector. : - \ - T

6.8.2 Turn .off power to the- 956A-201 ratemeter and connect the
high voltage coaxial cable to the reaf 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 856A-201 in position #8 and enter a 1 minute (6.00E1
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. :

tp/d#48/TP897A.doc
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TITLE:
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CUSTOMER: N/A
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6.9

6.10

6.11

tp/d#48/TP897A.doc

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.

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.

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

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.

10
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Junction: R1 & R2 I Mbde}.qgeﬁ;igl Number and Revision

[5 v/
I.A.

c1
_ \\ = 897 __ Rev.
C U
B ~I% L~ GM Tube
-+ c )
) 1
Aﬁ” A
cl] =
’ / - \
J3 \
CR9
\ z1 "
“FI’GQE[“E1

897A-210-10 Circuit Board ~
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ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1

REV. A

Test Data Sheet
TP897A for 897A-2X0 and 897-2X1 Detectors

TITLE:

DETECTORS
CUSTOMER: N/A
DOCUMENT: TP8397A
Customer:
S.0. No.:
Model 897A- Serial No.:
897A-210-10

Circuit Board Serial No.:

Test Equipment
Oscilloscope Model No: S/N:
Digital Voltmeter Model: S/N:

Test Results

6.2.3
6.3.1
6.3.3
6.4.3
6.4.4
6.4.5
6.5.1
6.5.2
6.5.3
6.6.4
6.7.1

6.8.4

6.8.5

GM Tube down
Performed By:

Q.A. Review By:

Detector Quiescent Current Draw

P.O. No.:

W.0. No.:

Revision Level:

Cal Due Date:
Cal Due Date:

mA (100 mA max.)

Jumper Placement J1 (A-B},J2 (A-B},J3 {A-B)

Local Zener Regulation
Anti-jam minimum setting
Anti-jam maximum setting
Anti-jam final setting
Discriminator minimum setting
Discriminator maximum setting
Discriminator final setting
Anti-jam trigger threshold
Detector output pulse height
Output square wave period

Detector background CPM
Check source activation:
GM Tube up {yes) 12 o’clock

{ves) 3 o’clock

tp/d#48/TP897A.doc -1

v (>8.5 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 mimmum)
uS {25 uS maximum)
(> 1CPM/ < 25 CPM)

{ves) 6 o’clock {yes)
{yes) 9 o’clock (yes)
Date:
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 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.
TP&9TA 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-M1 s/n 104644 and 897A-210 s/n 132
Data Sheets for 956A-201-M1 s/n 104645 and 897A-210s/n 100762

TPS157033A2 Data Sheet for S157033A2 s/n 104899

Control Room Instake Radation Monttors C-1
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INOVISION RADIATION MEASUREMENTS

TITLE:
RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3

TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL

REV. 4

RECORD OF REVISIONS

DESCRIPTION/PAGES AFFECTED

Original Issue (Adapted from TP942-100-3)

Revised/Renumbered Table of Contents;
Paragraph 9.4, Added New Section;
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
55 Khz, Para. 16.5; Added Note to Para
2.0, and Para 4.14, for use on 956A-200
units.

DOCUMENT ECO
REVISION LEVEL NUMBER
A
B 5CR52-96
C 10CR28-97
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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INOVISION RADIATION MEASUREMENTS

TITLE: . TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER §

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

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 Ratemeter/Detector
interconnections.

3.0 RESPONSIBILITIES

3.1 Personnel performing this test must have a Technicians Skill Level 2 per
S.0.P. 8902.003.

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-100-37.

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.

n:’-«tr*«.\.l
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4.6 Wavetek 187 Signal Generator or equivalent.
'+ '47 '’ “Frequency Counter: Fluke 1900A or,e‘qei{/aleh‘téhust be calibrated.

. Note: If the Function/Pulse generator used has a calibrated
d:splay, a cahbrated frequency counter is not required.

, 4.8 " Test Software 94094200200 (Latest Revision Level). .

4.9 Test‘Leads,'BNC te}minated coaxial catgles, etc.: -~

£

410  Digital Multi-Meter (DMM) Fluke 8050A or equivalent — must be
calibrated. R s

411 .. 956A-201/897A-2XX Interconnecting cable per drawmg 956A-201-108.
4.12 Right Angle Connector for 942-200-80A Board.
4.13  Detector: 897A-210 or 897A;220 s[j_op test unit.

‘ Ttp"/d#49/95'6A2013.doc , 5 EELE COPY
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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, Alarmson 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 DBITS SBITS 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

tp/d#49/956A2013.doc 6 -
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2.5.1

5.5.3

5.5.4

5.8.5°

" 552

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.

Apply power to the unit under test.

‘ Verify a +5 00 VDC £ 0. 100 VDC reading on the DVM. A single

adjustment is VIA VR1 prowded on the 5V.power supply to trim
all three supply outputs.. Enter the final reading on the test data
sheet.

Connect the DVM posmve lead to the +15V terminal (red 18 GA
wires).- Verify a readlng of +15V:t0 75VDC Enter the reading on
test data sheet. - . -

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.
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S¥IATS -100-14 FREQUENCY COUNTER
AC POWER (OPTIONAL)
FUNCTION/PULSE
GENERATOR

JUMPER ACROSS R11
(REMOTE ACK.) —>

POWER SUPPLY AND
RELAY BOARD ASS'Y

(POSITIONED FOR
TESTING)

RIS -/00-37
SIG
UDR TEST UNIT X Ly
942TS-100
R RIEIE F’Zl
Pl

f UDR PARALLEL
TO SERIAL
INTERFACE

842-200-80A

[Pe |

UDR

FRONT PANEL

TERMINAL
W/RS232C
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FIGURE 1

HIGH VOLTAGE PROBE
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TABLE | - 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 e 2400

* ON ON OFF OFF _ 4800
~ON OFF OFF OFF .9600.

* Norm:all setting for test and operational modes.

NOTE: Switches 5, 7 and 8 should be Inthe OFF position while Switch 6, -
should be in the ON position.: o

tp/d#49/956A2013.doc
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6.0 WRITE CLOCK ADJUSTMENT

6.1 Apply Power to the UDR. ‘
6.2 Adjust Os,cilléscope for 2 VIDIV., .2 uS/DIV. Set trigger to Channel 1 for
a negativg going pulse. ’
6.3 Connect Channel 1 to U19-2 (/CLOCK).
6.4 Connect Channel 2 to U19-12 (/SHORT 02).
6.5 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.
6.6 Circle result (Pass/Fail) on Data Sheet.
‘ - — = — — - 500 nS—- - — — — = >
Ch. 1 /CLOCK 1
{
Ch. 2 /SHORT 02 <= -225 S~ -
|
FIGURE 2

7.0 DISCRIMINATOR ADJUSTMENT

7.1

7.2

7.3

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

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.

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

Adjust VR11,low discriminator, to both extremes verifying a range of
approximately 0.07 V to 1 oV Record PASS or FAIL on the Data

Sheet

7.6

8.0 INPUT AMPLIFIER ADJUSTMENT

8.1
82
8.3
8.4

8.5 -

- “,’.«8‘.6 ::\:-
8.7
8.8

8.9

8.10

Adjust VR11 for 0.5 +/- 0.001 V and record the ﬁnal value on the Data ~
Sheet. ‘ . A

Using a test lead, short "P5 SIG " lnput to chassrs GND

~

Connect DMM (+) lead to "PULSE" test point (Located near JP6)
- Adjust VR for .0000 V +/- .0001 V. - Paint VR9

Record value on Data Sheet

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

Y
‘;1 T

BN

Set-up Oscilloscope for 2 V/DIV 2 uS/DlV
Connect Oscrlloscope Channel ‘l to "P5 SIG "
Connect Oscilloscope Channel 2 to "PULSE" test point.. :

_ Adjust VRS so. tha‘t both waveforms are at equal amplrtudes (Unity
Garn) Pamt VR8 - A et T

Circle result (Pass/Fail) on Data Sheet.:- 7~ -~ 7/ -
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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 /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 1: RAM TEST

10.1 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.
10.2  Select subtest "1".
10.3 Verify all RAM locations pass.
tp/d#49/956A2013.doc 12 ¥
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10.4 k Circle result (Pass/Fail) on Data Sheet.

1.0 TEST 3: BAR GRAPH TEST o
BAR GRAPH TEST activates each segment from Ieﬁ to nght startrng with Green,
then Amber, and then Red. ;

11.1 Select subtest "3".

11.2  Verify that all Bar Graph Segments actrvate m proper sequence and
s . color.- :

‘ ’_ j' 113 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.
Charactersequence is1,2,3,4,5,6,7,8,9,- E, H, L, P, ..

12.1 Select subtest "4".

12.2  Verify that all units properly dlsplay each character and |n the right
sequence.

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

1307 TESTS: SWMITCHTEST - . - -~ - .-

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

13.1 Connect j Jumper wire across the R11 posmon (Located in rear left hand
.corner)..

13.2 Select subtest "5".
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14.0

15.0

tp/d#49/856A2013.doc 14

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 R11 position.

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

TEST 6: INDICATOR/BACKLITE/FAIL TEST
INDICATOR/BACKLITE/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.

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

156.2 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
15.8
15.9

15.10

S 15.11- )

156.12

16.13

15.14.

16.15

15.16

16.17

15.18
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: Adjust Signal Generator amplitude for a +5.5 V.~
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Verify TV reads 001000 Hz +/- 000010 Hz. Enter result on Data Sheet

I

Adjust Srgnal Generator frequency for 100 Hz e

Ty

g o

‘Venfy TV reads 000100 Hz +/- 00001 Hz Enter result on Data Sheet.

Adjust Signal Generator frequency for 10 kHz.” * >

Verify TV reads 010000 Hz +/- 000100 Hz. Enter result on Data Sheet.
Adjust Signal Generator frequency for 100 kHz. -~ )

Verify TV reads 100000 +/- 001000 Hz. Enter fesults on Data Sheet.
Adjust Signal Generator frequency for 280 kHz.

Verify TV reads 262126 Hz (Overflow). ‘Enter result on Data Sheet.
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 "Hl“ test jack Record the final value on the

. . Data Sheet. - A

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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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  Typein 4008/.

16.4  The response will be 05 after the “ /“. Record on Data Sheet.
16.5  Increase signal generator to 55 KHz.

16.6  Type in 4008/.

16.7  The response will be 07 afterthe “ /“. 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 scale-and low scale output for
: cahbratlon of two 4-20 mA outputs and one 0 -10 V output. The 942TS-100T 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 hlgh scale are performed. Follow

calibration instructions displayedon TV. . = .. = -~

Refer to following table for correct conversions and tolerances.

171,
172
17.3

17.4

-Select subtest"8". - ... o

4-20mA OUTPUTS >~ .

CURRENT . 7+« ... . VOLTAGE
4 mA 1.000 V +/- .001 V
12mA " - .. : 3.000V+/-.015V-
20mA - - - - 5000V +/-.001V

0-10 VOUTPUT

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

e+ ew e gt

Follow TV calibration instructions. s T

.

'Record balibratién Verification values on Data Sheet. -

Paint VR1, VR2, VR4, VR5, VRS, and VR7.

S -
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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.

i = N
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20.0 TEST B: HIGH VOLTAGE POWER SUPPLY TEST

. .The HIGH VOLTAGE POWER -SUPPLY TEST verlf ies the voltage range as well
‘as testing the HV Shutdown function: B

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

[
\

— aw

; 20.2‘ Select subtest "B".

20.3  Adjust RS (HV PCB Assy.) for ateading of 600 V£ 1V, © ©

20.4 - Record value on Data Sheet
205 — 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 venfylng a voltage range of400 V to 1800 V.

20.8: Record adjustment mlnlmum and maxrmum values on the Data Sheet.

i\r

120.8"  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

21.2

21.3

214

21.5

Select subtest "C".

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

Circle result (Pass/Fail) on Data Sheet.

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

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 TV. 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. ‘

221 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.
tp/d#49/956A2013.doc 20 FILE COPY
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23.0 TESTF: JUMPER CONFIGURATION TEST

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

23.1
23.2

23.3

234

235,

Select subtest"F". : -~ -~ .- s
Verify that all JP3 jumpers are installed.

Remove all JP3 Jumpers Repeat test and verify that all jumpers are

_-removed. . B

Install one Jumper at a time and verlfy the posmon of that jumper is

. -correct by repeating the test

.

. Crrcle result (PassIFall) on the Data Sheet. -

.24.0, OPERATING SOFTWARE TEST

241

242

24.3

244

24.5

246

Y%

Depress the 'WARN" button Venfy1 00E1 mR/h

Remove Power from the UDR. Remove DMM leads. Remove 942TS

- . - Test Set connections. Remove 942-200- 80A Communrcatrons PCB
R ;.,Assembly and.angle bracket [

-

Replace Test Software wnth Operatrng Software Standard operating

software is 94095603 ) o

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.

. -

T

LO 00 mRIh should be drsplayed and the "RANGE" LED should be On.

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

A

Depress the "CHECK SOURCE" button Venfy 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 mR/h.
25.6 Depress the "WARN" button. Verify 1.00E1 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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. 897A-210 or 897A-220 detector.

value.

26.0 DOCUMENTATION

TEST PROCEDURE FOR THE 956A:201 UNIVERSAL DIGITAL
RATEMETER IR

NA -~ - o L
TPS56A-201-3 REV. 4 ~ . .

- r -

After 100 hours; log >bur~n-in stop date and time, and repeat Steps 24.5
through 24.7. Remove power. Using an interconnection cable wired per
drawing .956A-201-106, connect the 956A-201 under test toia shop

e . -

RPN -

Apply Power. Verify that the UDR responds to the Detect{or_by;c.tivating
the 956A checksource push button and noting the increase’in displayed

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

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

Al - T

26.1 After final review, Quality Assurance shall -file :the  completed original
document in the Quality Assurance Sales or Job File.

E
©
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956A-201 TEST DATA SHEET 1, Page 1 of 4

PART NUMBER
SERIAL NUMBER
DMM Model S/IN Cal. DueDate _ _/ [/
Scope SIN Cal.DueDate __ /71
H.V. Probe S/N Cal. DueDate __ / /7
Frequency '
Counter S/N Cal.DueDate ___/ [/
Test Software 940942200200 Rev. Level ____
Operating Software ‘ Rev. Level
5.5 SET-UP
+5VDC £ 0.100VDC \%
+15VDC £ .75VDC \"%
-15VDC £ .75VDC \%
6.0 WRITE CLOCK ADJUSTMENT
6.6 VR13 Adjustment Pass/Fail
7.0 DISCRIMINATOR ADJUSTMENT
7.2 VR10 Adjustment Pass/Fail
7.3 VR10 Final Setting (5+£0.01V)
7.5 VR11 Adjustment Pass/Fail
7.6 VR11 Final Setting (0.5+£0.01V)
8.0 INPUT AMPLIFIER ADJUSTMENT
8.4 VRS Adjustment .0000 V +/- .0001 V \'%
8.10 VR8 Adjustment Unity Gain Pass/Fail
9.0 ANTI-JJAM ADJUSTMENT
9.3 VR12 Adjustment Range Pass/Fall
9.5 VR12 Adjustment 0.875 V +/- .0001 V Vv

10.0 TEST1: RAM TEST
104 RAM Locations Pass/Fail

tp/d#49/956A2013.doc 24 F‘ LE CO P‘Y



INOVISION RADIATION MEASUREMENTS' SRR ‘
TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER

CUSTOMER P.O.
CUSTOMER: M ) VICO S.0./W.0..

" "DOCUMENT: TP956A-201-3 REV. 4 -

" 956A-201 TEST DATA SHEET Page 2 of 4

11.0 TEST 3: BAR GRAPH TEST - L L
11.3  Bar Graph Segment Sequence and Color’ ~ _ Pass/Fail

12.0 TEST 4: DISPLAY TEST . -
12.3 Display Characters and Sequence -+ - .- Pass/Fail
o ' ; T LT o

13.0. TESTS: SWITCH TEST R ’ : y )
-—13.5 - - Front Panel Switches and REMOTE ACK. Pass/Fail

14.0 TEST6: INDICATOR/BACKLITE/FAIL TEST o
143 lndxcator/BacklltelFall LED Operatlon Pass/Fail

. e~ PR
[

16.0 TEST 7:A'COUNTE'RIDISCRIWNATOR TEST

16.3 Verify 000000 Hz N = - Hz
155 Verify 001000 Hz +/- 000010 Hz . - Hz
157~ Verify 000100 Hz +/- 000001 Hz Hz
159 Verify 010000 Hz +-000100Hz . . . _ Hz
15.11 - Vefify 100000 +- 001000Hz ~
15.13 = Verify Overflow 262126 Hz T ‘ Hz
15.15  Verify 000000 Hz +/- 000010 Hz ) Hz
1517 VR10 Adjustment, 7V +-0.01v "~ -7 -7 v

<

1518 VR11 Adjustment, 0.5V +/- 0.001V

-
A
B S

PR

16.0 . ANTI JAM BIT TEST L

16.4 Verify 05 displayed
16.7 Verify 07 displayed
16.11  Verify 05 displayed

tp/d#49/956A2013.doc 25 FILE COPY



INOVISION RADIATION MEASUREMENTS
TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER

CUSTOMER P.O.
CUSTOMER: g ViCO S.O.IW.O.

DOCUMENT: TP956A-201-3 REV. 4

956A-201 TEST DATA SHEET Page 3 of 4

17.0 TEST 8: D/A CONVERTER 4-20 mA/0-10 V OUTPUT TEST
17.3 Calibration Verification, Analog Outputs:

4-20 mA OUTPUTS #1 and #2

SCALE CURRENT VOLTAGE SPEC. Output #1 Output #2
Low 4 mA 1+4/-.001V Vv \'
Mid 12 mA 3+/-.010V V \%
High 20 mA 5+/-.001V Vv \"
0-10 V OUTPUT
SCALE VOLTAGE SESEC. VALUE
Low .0000 V +/- .0001 V \%
Mid 5.000V +/- .030V V
High 10.000 V +/- .001 V \'

18.0 TEST9: EEPROM TEST
18.7 Write and Verify 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 Adjustment/"P4 HV" \'%
20.6 "HV TEST" Jack (0.600 +/- 0.010 V) Vv
20.8 RS Adjustment (400 V to 1800 V) min max
20.11  HV Shut Down Pass/Fail

tp/d#49/956A2013.doc 26
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INOVISION RADIATION MEASUREMENTS o
TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL RATEMETER

CUSTOMER P.O.
CUSTOMER: VICO S.0./W.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 Pass/Fail
21.5 FUNCTION Switch Pass/Fail

22,0 TEST D: RELAY TEST .
22.4 Relay Response Pass/Fail

23.0 TESTF: JUMPER CONFIGURATION TEST
23.5 JP3 Jumpers Pass/Fail

24.0 OPERATION SOFTWARE TEST

24.8 Display Reading, "RANGE" LED
HV Reading, "High", "Warn", "Rate"
Values, Check Source LED Pass/Fail

25.0 BURN-IN

25.8 Burn-in Start Date/Time

25.9 Burn-in Stop Date/Time)

25.10 Check Source Function Pass/Fail

25.12  No failures observed during burn-in Pass/Fail
and Post burn-in tests.

Performed By Date __ / |

Q.A. Review By Date __/ |

tp/d#49/956A2013.doc
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LOOP TEST PROCEDUREFOR- - -
955A LOW RANGE GM AREA MONITORS -

REV. LEVEL ECO # . DESCRIPTION/PAGES AFFECTED -

1 _~e8a, T Initial Release :
ENGINEERING A S | DATE =~2-2/
MANUFACTURING 57 /.0 s P ] . - .- -|DATE-3- /2o,
QUALITY ASSURANCE A, /] DATE 3 -/3-of
RADIATION SAFETY OFFICER SN [V ~ DATE  A//-

Co. e Y DATE _* TITLE . Loop T. -

.o 15 it ) p Test Procedure for 955A Low
Inovision Rkadlatlor} l\,/leasu’rements / 3/?/01 Range GM Area Monitc}‘rs_“ -
-REV-| 'ECONO.- | RELEASED FOR |D RL| ' SHEET [NO. -~ x | sizE

1 | 1882 | ‘propbucTioN - | YV | 1ers b LTOSBABITA-1X | 4




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 anaiog outputs.

2.3 Alert, Warn and Fail Alarm operation.

2.4 Remote Alarm operation ( if applicable )

25 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-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 personnel performing this procedure must be authorized , dosimetry equippead 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.

DATE TITLE
. _ Loop Test Procedure for 955A Low
Inovision Radiation Measurements // 3/6/01 Range GM Area Monitors
REV ECO NO. RELEASEDFOR | D L SHEET NO. size
1 1882 PRODUCTION | 20f5 LTS56A/897A-21X TP
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5.2 897A-220 ( or 897A-221 ) Detector to be tested.

*

channel) = - S . o

; T o Lees ) . " .. oL f;t‘-,‘,':;hzi - -
5.3 - 856A 1o BI7A Interface Cable ( shop test cable or fabricated cable assembly to be shipped with

S
P

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. . - o een e
5.6 956 Series QDR to 897 Series Detector interconnection cable.

5.7 .  848-8-105(or 848-8-400 fbr'897A-211 Détect&r) GM Detector Adapter. -

5.8 High Voltage Probe : Fluke 80K-6 or equivalent — mxtjpét)be a calibrated device.
59  942TS-100 w/ 942A Series Test Cables. o .

5.10  Drawing 955A-3 Loop Diagram for interconnection of channel components. * -

e

6 PROCEDURE _ | R

[

1 N .
¥

*"“62 ' Record the model and serial number of the

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 channe! under test.

- sy .

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. T Gt .

v

- - - »
‘g -

6.4 Prior to connecting the ratemeter to the detector { énd —remote alarm if applicable ), adjust the high
voltage supply on the 956A series ratemeter to 575 + 5 volts. Adjust the 956A upper discriminator

wi~ (VR10) o 7 £ 0.1 volts and the lower discriminator (VR11) o 0.5 + 0.05 volts. Record High

Voltage and Discriminator settings on the Data Sheet. Remove the anti-jam jumper 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. ot LTk
L. : . A R T .o

6.5 Turn off 956A and 942TS-100 AC power and connect the 956A series ratemeter to the 857-21X
series detector using the 956A/897A cable and the 958 series remote alarm ( if applicablé ) as

‘6.1 "Record the Customer, Customer P.O. number, 8.0. number and W.O. number on the data sheet.

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

-+ shown in Loop Diagram 855A-3. = o L EEE
6.6 Turn on ratemeter AC power and aliow a 10 minute warm-up period to elapse prior to taking and
T - ot ot N S AR
- - s - | DATE + | TITLE ]
. - ) ; . Loop Test Procedure for 955A Low
.- _Inovision Radnatlon’Meqs‘urerpents / - 3/6{01 ; Range GM AIEE{MOD?OTS:_. L
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6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

NOTE
Analog outputs are monitored at the 942TS-100. If a remote alarm js
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 250Q resistors inside the 942TS-100 and are read as
1-5 VDC outputs.

Enter the following setpoints into the ratemeter Function Switch positions :

Switch Position Parameter Value

High Alarm 1.00E2 (Warn Alarm value must be set first )
Warn Alarm 2.00E1
Tau/Dead Time Obtain value from CAL-GMS6 Data Sheet
Analog Full Scale 1.00E3
Overrange 1.00E3
Conversion Constant Obtain value from CAL-GM6 Data Sheet
Analog Low Scale 1.00E-2
Underrange 1.00E-2

ONUBAWN o

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.

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.

Unlock the 848-8A Field Calibrator and place the calibrator in the MID position. Complete column
2 on the Data Sheet.

Place the 848-8A Field Calibrator in the OPEN position and complete column 3 on the Data
Sheet.

Close the 848-8A Field Calibrator and complete column 4 on the Data Sheet.

With the 848-8A remaining in the CLOSED position, depress the 956A Acknowledge pushbutton
and complete column 5 on the Data Sheet.

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.

Reconnect the signal coax to P5 on the 956A rear panel and complete column 7 on the Data
Sheet.

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.

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.

DATE TITLE
Range GM Area Monitors

Inovision Radiation Measurements /7 3/6/01 Loop Test Procedure for 955A Low
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REV
1

ECONO. | RELEASED FOR L] SHEET [ro. S
1882 PRODUCTION LT956A/897A-21X
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6.18

6.19

6.20

¥

and return them to'ihelr secure storage location.

Turn off 956A ratemeter power and reinstall anti
from the ratemeter, detector and remote alarm (

Remove the detector from the 848-8A Field Calibrator. Remove the keys from both calibrators

-jam jumper J7. Disconnect all external cabling
if applicable). Sign and date the Data Sheet.

Forward the document package to Quality Assurance for review and signature.

DATE TITLE
Inovision Radiation Measurements 3/6/01 Loop Test Procedure .for 955A Low
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/
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~ 7 Customer

:* " Attachment

1

.- Customer P.O.No.:

TEST DATA SHEET: LT956A/897A-21X

) tSﬂé;Srtl(‘)’Oﬁ ;nCi Calibrator Serial No.

'~’ 6.3 ih R T }- h ’ ’ -

Test Eguxpment

Dlgltal Mulumeter

y “ngh Voltagc Probe

~~64, ~ HV. ~

A\ ( 575 +5VDC ) Low DISC

I 956A Jumper J7 (Removed)

Mbdei o

-Serial No.-

V(O 5 +0. 05 vDC ) onh stc

o iSO. No.: _ IRM W.0. No.: — — _
I 956A Sepcs Model No. _ Sc;ria] No. -
. ?97A-21X SériFé Model No ] Serial No. ‘ ‘ -
958 Series Reftiote Alafin Model No. _ Serial No. - - : _} ’
- e 848-8A Senal No. ,’__ ’ CLOSED posylt;(;n‘currcm dose rate - ~ml;/h V .
e e FN{ID% Posmon current dose rate ! mR/h o
: '»a.l R o e e “OPEN 'Pbs}ﬁon cgrrgr;t dos’eﬁrate - mR/h ) ) o

"7 67 Switch Poson ~ Parametér - - | Value . .
“7077 T High Alarm ‘ (100157 mR/h )
- R Warn Alarm (2.00El mR/h)- =~ = "~ 0
-2 " TawDead Time - ( Obtain from Detector CAL GM6 Data)
- 3 = =" " Analog Full Scale ( 1.00E3 mR/h )
) 4 Overange ( 1.00E3 mR/h ) ,
5 Conversion Constant ( Obtain from Detector CAL-GM6 Data )
7 Analog Low Scale ( 1.00E-2 mR/h ) e -
9 ' 7Unde:rrangc -(1.00E-2mR/h) -
/—\ - -
ENGINEERING i ,/M DATE = -8-o/
MANUFACTURING /y"g,u, 2.4 A DATE - 2. /2-~/ "
QUALITY ASSURANCE - - S JA) - | DATE B/ 13/
RADIATION SAFETY OFFICER - _ V745 ) DATE ™ &//fl~
o "~ . | DATE . TITLE Loop Test Procedure for 955A Low
lnovns:on Radlatlon Measurements / :?/6/01 . . Range GM Area Momtors ' N
»REV ECONO. | RELEASEDFOR |D RL| SHEET |NO SIZE
: LT956A/897A-21X
1 1882 PRODUCTION 10of2 TP




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. | Overrange Recovery
UDR
mR/h EEEEE
Remote
mR/h Full Scale
Analog
Output 1 Full Scale
Analog
Output 2 Full Scale
Analog
0-10V Full Scale
Analog
Option Full Scale
Warn
Indicator Off Flashing | Flashing Flashing Off Off Off Flashing Off
Warn
Relay NO NC NC NC NO NO NO NC NO
Alarm
Indicator Off Off Flashing | Flashing off Off Off Flashing Off
Alarm
Relay NO NO NC NC NO NO NO NC NO
Aux.
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 Red Red Green OFF Green ALL Red Green
Remote
Lamp Off Off On On Off Off Off On Off
Remote
Sonalert Off Off On On Off Off Off On Off

NO = Normally Open Lamp Hluminated, NC=

Normally Closed Lamp Illuminated , * Aux Relay is “RATE” on Test Fixture.

Performed by Date
Q.A. Review by Date
DATE TITLE
Inovision Radiation Measurements 3/6/01 Loop Test Procedure .for 955A Low
A Range GM Area Monitors

REV ECO NO. RELEASEDFOR | D L SHEET NO SIZE
LT956A/897A-21X .
1 1882 PRODUCTION 20f2 TP
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SITIA ST e s - .

INOVISION RADIATION MEASUREMENTS ’
. TITLE TEST PROCEDURE FOR THE 956A-201 UNIVE/RSAL DIGITAL RATEMET ER

CUSTOMER P.O. _ N g7
CUSTOMER: _RGE ~ . VICO S.00w.0. 157 ~22

DOCUMENT: TP956A-201-3 REV. 4 ° {4/.0. qqq VA

956A-201 TEST DATA SHEET 1, Page 1 of 4

PARTNUMBER_ 950 A- 20| S : R
SERIALNUMBER __[29 . : - .
DMM Model ELUKE BeroA — siN D.CQZEECQ Cal. Due Date ()4 /04/ 200 |

Scope T EKTRONIX 2248A SN BO22680 - Cal Due'Date &4 /19 /200 {
H.V. Probe FLLSKE ROK-lo SIN TTRM 17_86' - .-Cal. Due Date (57 /20 / 200 -

Frequency
Counter CLUKE 1A00A. SIN 4\20012 Cal. Due Date O /(0 2o ¢

Test Software 940942200200 Rev. Level ___~ ) B
Operatmg Software F4OGS (A2 “Rev. Level (3 °

55 SET-UP--

*VDC0.d00vDC - - - ooty - v
_+15VDC +.75VDC S 15460 v

. =15VDC % .75vVDC -15.200 v

6.0  WRITECLOCK ADJUSTMENT . .~ T
66 . VRI3Adjustment .. (CPasslEail -
7.0 DISCRIMINATOR ADJUSTMENT " © " ° T
. 72 ., VR10Adjustment ST (PasslFail -
AN - VR10 Final Setting_ 5.y (sio.m'V) P

;75 VR11 Adjustment (Passipail -

Le76 VR11FmaISettmg OS—OO (05+001V)

8.0 - INPUT AMPLIFIER ADJUSTMENT

+ 8.4 " VRO Adjustment .0000 V +/- 0001 Vv O.com \Y
8.10 VRS Adjustment Unity Gain - aiI
9.0 ANTI-.‘JAM ADJUSTMENT L
8.3 | VR12Adjustment Range co C_Pass)Falil
9.5 ;- VR12AdJustment0875V+/- .0001V Tlo.ans

- A o
a -

10.0 TEST 1?‘§”AM"TEST

10.4 RAM Locations @ Fail
tp/d#49/956A2013,doc - 24 FiL F | CO PY |
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.INOVISION RADIATION MEASUREMENTS ° -
TITLE: TEST PROCEDURE .FOR THE .SISSA-ZO‘F UNIV?RSAL DIGITAL RATEMETER

- CUSTOMERP.O.. L gLl
CUSTOMER: ;e “VICOS.0MW.0. 1S 733
DOCUMENT: TP956A-201-3 REV. 4 *

956A-201 TEST DATA SHEET Pége 20f4

11.0 TEST 3: BAR GRAPH TEST

11.3 Bar Graph Segment Sequence and Color ail

12.0 TEST 4: DISPLAY TEST

12.3  Display Characters and Sequence ail

13.0 TEST5: SWITCH TEST
135 Front Panel Switches and REMOTE ACK. ail

14.0 TEST 6: INDICATOR/BACKLITE/FAIL TEST

143 Indicator/Backiite/Fail LED Operation ail

15.0 TEST7: COUNTER/DISCRIMINATOR TEST

15.3  Verify 000000 Hz o __Hz
15.5 Verify 001000 Hz +/- 000010 Hz [[eX=e) Hz
15.7 Verify 000100 Hz +/- 000001 Hz 100 Hz
15.9 Verify 010000 Hz +/- 000100 Hz (o ¥ Hz
15.11  Verify 100000 +/- 001000 Hz oo K Hz
15.13  Verify Overflow 262126 Hz 26212 Hz
15.15  Verify 000000 Hz +/- 000010 Hz o Hz
15.17  VR10 Adjustment, 7 V +/- 0.01 V 7.00 \%

15.18  VR11 Adjustment, 0.5 V +/- 0.001 Vv o.s00 V

16.0 ANTI JAM BIT TEST

16.4  Verify 05 displayed NES
16.7 Verify 07 displayed NES
16.11  Verify 05 displayed YES

tp/d#49/956A2013.doc 25 E l LE ) Cbpﬁ Y
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" INOVISION RADIATION MEASUREMENTS .
_TITLE: TEST PROCEDURE FOR THE 856A-201. UNIVERSAL DIGITAL RATEMETER

~ > - CUSTOMERP.0.__ 450000 szl -
CUSTOMER: ___ (& ~ VICOS. OJyvo LS 7622
_DOCUMENT: TP956A-2013  ~  REV. 4 -~ . v

95_6A7201 TEST DATA SHEET Page 3 of 4

17.0 TEST 8: D/A CONVERTER 4-20 mAIO 10 V OUTPUT TEST
47.3 - Calibration Verif cahon Analog Outputs .

' 450 mA OUTPUTS #1 and #2

SCALE CURRENT VOLTAGESPEC.  Outpuf#1 . . Output#2

Low. --- 4mA 1+4/-.001V l.ooo "V _1.600 V
Mid . _ 12 mA 3+4/-.010V 2.066 _V _3.009 V
High ~~ 20 mA 5+-.001V _S.000 V _5.006- V.-
0-10 V OUTPUT ‘ “ _
SCALE VOLTAGE SPEC. _ VALUE .

Low 0000V +/- 0001V © . 1 0.006 "V

Mid 5000V #-.030V . . _ 5,009 vV

High 10.000V+-.001V" _10.000 __V

18.0 TEST 9: .EEPROM TEST L
187  Write and Verify ‘/Fan S

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

19.3 . - Verity 125 mS +- 1 mS : - (Fassrai
20.0 TESTB: HIGH VOLTAGE POWER SUPPLY TEST S s
20.4 _ RS5Adustment/'P4HV" o Goo v
20.6  "HV TEST" Jack (0.600 +/- 0.010 V) 0. LOS
20.8  R5 Adjustment (400 V to 1800 V) min + max
2011 HV Shut Down ail
L - . RS SN :"\—\.\
-~ el
tp/d#49/956A2013.doc .26 FIL )
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" INOVISION RADIATION MEASUREMENTS -
TITLE: TEST PROCEDURE FOR THE 956A:201 UNIVERSAL DIGITAL RATEMETER

c%\;({omsa P.0._H.Steo0 67! -
CUSTOMER: _(XG£ VICO S.00W.0. LS 7 23
DOCUMENT: TP956A-201-3 REV. 4

856A-201 TEST DATA SHEET Page 4 of 4

21.0 TEST C: DATA ENTRY TEST
21.3 DIGIT, VALUE, and ENTER Switches ass/Fail

21.5  FUNCTION Switch (PatgFai

22.0 TESTD: RELAY TEST

22.4 Relay Response @-’ail

23.0 TESTF: JUMPER CONFIGURATION TEST
235  JP3Jumpers (Pass¥Fi

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

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

25.0 BURN-IN
25.8  Bum-in Start Date/Time O1-0%-200] / 8ANH
f

25.9 Burn-in Stop Date/Time) 01 -{5 -%00! / 8A’4
7

2510 Check Source Function @ail

25.12  No failures observed durnng bumn-in ail

and Post bum-in tests.

-
NN~
~

Performed By j/KOE“LEf{ Date 01/ 05/ Z2oo|

Q.A. Review By@ D@&M/ pate _/ 1/ 71 0/
tp/d#49/956A2013.doc 27
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INOVISION RADIATION MEASUREMENTS '
TITLE. TEST PROCEDURE FOR THE 856A-201 UNlVERSAL DIGITAL RATEMETER

: CUSTOMERP.O. H< oo KG71
CUSTOMER: - . oK (-E < . . VICO S.0W.0. /5’7&3 S

" _DOCUMENT: TP956A-201-3 REV. 4" ™ /p cgaq,/,

956A-201 TEST DATA SHEET 1, Page 10f4

PARTNUMBER_ 950G A- 201 LTS
SERIAL NUMBER __| 30 SRS P
DMM Mode! FLUXE Se00A  SIN (26220, Cal. Due Date (04 /.04/.200 |

Scope TEKTRONIX 224SA  SIN RO22LAD - - Cal. Due Date 09/19 1200 |
H.V. Probewb SIN TRM 1285 - - . Cal. Due Date 7 120/ 206 |

Frequency
Counter CLUKE 1A00A SINMZOOIZ  Cal Due Date Of /(0 Zeo> |

Test Software 940942200200 Rev. Level C )
Operating Software G4OGS (AR~ _Rev. Level_[3

55 SET-UP. -

+5VDC£0.400VDC . - .+ 25.067 ""v
+15VDC £ .75VDC R 45473 v
*7 -15VDC %.75VDC -15.221 v
6.0 WRITE CLOCK ADJUSTMENT & -~ - -° - T -
6.6 _ VR13Adjustment . .(PasslBail -
70" DISCRIMINATORADJUSTMENT . ., ==
C 7.2 i' VR10 Adjustment R . ( PasgFail .
T 730 VR10 Final Setting_ 5.0 (5:*:40.01-V)‘ N
75 VR Adustment - - (FPasshail .. -
76 VR11FmalSemng 0. S‘OO (05+oo1v> A
8.0 . INPUT AMPLIFIER ADJUSTMENT .,
"84 - . VRY Adjustment .0000 V +/- 0001 V oo vy
810 VRS Adjustment Unity Gain ~ ail ' -
9.0  ANTI-JAM ADJUSTMENT L
9.3 'VR12 Adjustment Range ' PasgFail
9.5- - VR12Adjustment 0.875 V +/- .0001 V T O0.875 . v,

s - f\ﬁ-\,\"

10.0 TEST 1: RAM TEST

104  RAM Locations Fail
tp/d#49/9f5§)f\;2613’.doc,_' - 24 F“_E COPY |
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INOVISION RADIATION MEASUREMENTS
TITLE: TEST PROCEDURE FOR THE 956A-201xUNNE:I;SAL DIGITAL RATEMETER

CUSTOMER: P. O, S ONELE
QGvé wcoso./wo S eo33

TP956A-201-3 REV. 4

CUSTOMER:
DOCUMENT:

956A-201 TEST DATA SHEET Page 2 of 4

11.0 TEST 3: BAR GRAPH TEST

11.3  Bar Graph Segment Sequence and Color aiI

12.0 TEST 4: DISPLAY TEST

12.3  Display Characters and Sequence ail

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

14.0 TEST6: INDICATOR/BACKLITE/FAIL TEST

143 Indicator/Backlite/Fail LED Operation ail

15.0 TEST7: COUNTER/DISCRIMINATOR TEST

15.3 Verify 000000 Hz o Hz
15.5 Verify 001000 Hz +/- 000010 Hz 1600 Hz
15.7 Verify 000100 Hz +/- 000001 Hz 16O Hz
15.9 Verify 010000 Hz +/- 000100 Hz o ¥ Hz
15.11 Verify 100000 +/- 001000 Hz oo K Hz
15.13  Verify Overflow 262126 Hz 262120 Hz
15.15  Verify 000000 Hz +/- 000010 Hz o Hz
15.17  VR10 Adjustment, 7 V +/- 0.01 v ?.00 Vv

15.18  VR11 Adjustment, 0.5 V +/- 0.001 V o SO0 vV

16.0 ANTIJAM BIT TEST

16.4  Verify 05 displayed NES
16.7  Verify 07 displayed NES
16.11  Verify 05 displayed YES

tp/d#49/956A2013.doc 25 E l LE ) CbPY
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INOVISION RADIATION MEASUREMENTS .

-~ ~o - -
-

TITLE‘ ‘TEST PROCEDURE FORTHE § 956A-201 UNIVE SAL DIGITAL RATEMETER

CUSTOMER P. 0 SO0 K7
VICO S. o.lgv o. /5 'Zp 23

CUSTOMER

- DOCUMENT: -TP856A-201-3 ~ REV. 4

358A7201 TEST-DATA SHEET Page 3 of 4

Lo

17.0 TEST 8: D/A CONVERTER 4-20 mAJ0-10 V OUTPUT TEST
-17.3 . Calibration Verification, Analog Outputs

—

' 4-20'mA OUTPUTS #1 and #2 .
. Output#2

SCALE CURRENT VOLTAGESPEC.  Outout#l .
Low . 4mA 1 +/- 001V LLoas V' 1.666  V
Mid = 12mA 3+-.010V .06 V 2.008 V
High ~ 20 mA 54-001V 5 V 5.006 V.-
0-10 V QUTPUT - ;
SCALE : VOLTAGE SPEC. C VALUE . .. -
Low 10000 V +/- .0001.V '5.000 © V
Mid 5.000 V +/- .030 V 5.009 -V
High 10.000 Vv +/- 001V 1o.ebo V
18.0 TEST9: EEPROM TEST .
18.7  Write and Verify ‘/Fau B

v

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

.

19.3 Venfy 125 mS +-1m$ : @Fau

200 TEST B: HIGH VOLTAGE POWER SUPPLY TEST _ e -

204  R5Adjustment"PaHV - T - - koo Y
20.6  "HV TEST" Jack (0.600 +/- 0.010 V) 0. Los \Y
20.8 R5 Adjustment (400 V to 1800 V) \/ min / max
_ 2011 HV Shut Down PassFail

. ST A maag
~a - - et

‘ S TR

tp/d#49/956A2013.doc o

FILE COPY
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" INOVISION RADIATION MEASUREMENTS -
TITLE: TEST PROCEDURE FOR THE-956A:201 UNIVERSAL DIGITAL RATEMETER

MER P.O. ; - XZ6 71
CUSTOME S o000 P,

CUSTOMER:
DOCUMENT: TP956A-201-3

~ e -
=

21.0

22.0

23.0

24.0

25.0

& % VICO S.0/W.0.
REV. 4

956A-201 TEST DATA SHEET Page 4 of 4

TEST C: DATA ENTRY TEST
21.3 DIGIT, VALUE, and ENTER Switches

21.5 FUNCTION Switch

TEST D: RELAY TEST
22.4 Relay Response

TEST F: JUMPER CONFIGURATION TEST
235 JP3 Jumpers

OPERATION SOFTWARE TEST

24.8 Display Reading, "RANGE" LED
HV Reading, "High", "Wam", "Rate"
Values, Check Source LED

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 bumn-in
and Post bum-in tests.

Performed By ﬂ(oém_éa’(
Q.A. Review By Q (5?7[1“,._

tp/d#49/956A2013.doc 27

ail

ol-08-200] / 84m

{
0(-(5 - 200! / B4 M

e I T

Date 01 / 05/ 2ob|

Date / I/ 7100/

FILE COPY
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INOVISION RADIATION MEASUREMENTS
TlTLE' TEST PROCEDURE FOR THE 956A-201 UNIVEg%A/L DIGITAL RATEMET ER

" CUSTOMER P.0, .
. CUSTOMER: . = Vicos.ow.o. S <76 235
.. DOCUMENT: TP956A-2013 REV. 4% 77 49900

\

|

N s A ‘

N - L) |
. |

|

-956A-201 TEST DATA SHEEI' 1, Page 1 of 4

PART NUMBER 956”4 20/

-

SERIAL NUMBER ____ |83 S "

DMM Model FLUKE 800 s O2622(, Cal. Due Date (4 /04/.200 |
Scope7EKTRONIX 224SA  SIN RO22LS0 . calDue Date’' ©3 /197200 |
H.V. Probewlo SIN IRMI2Z85  Ccal Due Date (7 /120/2006 |
Frequency. - ) >

Counter CLUKE [A00A SIN 4120012 Cal. Due Date 01 /(0] Zers

Test Software 940942200200 Rev. Level ___— S -
Operating Software 94095 A2 -~ Rev.level (3 S - ’ )

55 SET-UP. o
' *¥VbCzo.t00vDC . . . - - 500 Ty
+15VDC .75VDC . : T 15.6% v
~ -15VDC £.75VDC =15.1%30 v
6.0 WRITE CLOCKADJUSTMENT - : = ° L

6.6  VR13 Adjustment - (PasslBail . .

7.0 °DISCRIMINATOR ADJUSTMENT . e
" 7.2 777 VR10 Adjustment SRR ( PasgfFail ;-
7.3 7 "VR10Final Setting_ 5.0 (5£0.01V) = _ ;

"7.57 . VR11 Adjustment S il e

© 7.6 =""VR11 Final Sefting O.500(05+001V)" -
8.0 INPUTAMPLIFIERADJUSTMENT . -
8.4 ,_ﬂ ~ VRS9 Adjustment .0000 V +/- 0001 \/ o.coo
8.10 VRBAdJustment Unity Gain ai!
8.0  ANTINJAM ADJUSTMENT - .
93 VR12Adjustment Range - CPasoFail -
95 —VR12 Adjustment 0.875 V +/- 0001 v L8795 v...

- - -

N e s - f\l\-‘_\’\

10.0 TEST 1: RAM TEST

10.4 RAM Locations @ Fail
tp/d#49/956A2'013.éog © 24 F ‘ L E CO PY
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INOVISION RADIATION MEASUREMENTS L
TITLE: TEST PROCEDURE FORTHE 8 A-201 UNIVERSAL IGITAL RATEMETER

: CUSTOMER:P.O. 502 gg
CUSTOMER: : £ VICO S.0JW.0. | T703_S
DOCUMENT: TP956A—?91-3 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 ail

12.0 TEST 4: DISPLAY TEST

12.3  Display Characters and Sequence ’ ail

13.0 TEST5: SWITCH TEST
13.5  Front Panel Switches and REMOTE ACK. ail

14.0 TEST 6: INDICATOR/BACKLITE/FAIL TEST

143 Indicator/Backlite/Fail LED Operation ail

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST

15.3 Verify 000000 Hz o Hz
15.5 Verify 001000 Hz +/- 000010 Hz 1060 Hz
15.7 Verify 000100 Hz +/- 000001 Hz 100 Hz
15.9 Verify 010000 Hz +/- 000100 Hz ok Hz
15.11  Verify 100000 +/- 001000 Hz =14 Hz
15.13  Verify Overflow 262126 Hz 26272 Hz
15.15  Verify 000000 Hz +/- 000010 Hz ) Hz
15.17 VR10 Adjustment, 7V +/- 0.01 V 2.00 \"

15.18 VR11 Adjustment, 0.5V +/- 0.001 V .50 Vv

16.0 ANTI JAM BIT TEST

16.4  Verify 05 displayed NES
16.7  Verify 07 displayed NES
16.11  Verify 05 displayed YES

tp/d#49/956A2013.doc 25 E”-E\ CbPﬂy
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INOVISION RADIATION MEASUREMENTS -
TITLE:TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGIT AL RATEMET ER

N CUSTOMERP.O. ____ LIs oo x>/ ..
CUSTOMER: V=44~ VICO S. O./W.0._} S ~ 623

-DOCUMENT: TPSSSA-201-3 : REV. 4

956A-201 TEST DATA SHEET Page 3 of 4

17.0  TEST 8: D/A CONVERTER 4-20 mA/0-10 V OUTPUT TEST
‘1 73 Cahbrat:on Verification, Analog Outputs: T

;4-20‘mA'OUTPUTS #1 and #2 -
SCALE CURRENT VOLTAGE SPEC. Outgut#1 . _Output #2

Low -~ - 4mA 1+/-.001V L.ooo V .60V
Mid -.. 12mA 3+/-.010V _2.06%9 V _3.609 V
High  20mA 5+#-001v 5:000 V  _5.000 Vv
0-10V OUTPUT ' .
SCALE a VOLTAGE SPEC. .. VALUE.

Llow - .0000 V +/- .0001 V ©.000 v,
Mid - 5000V +-.030V . _ & o609 2
High h 10.000 V +/- .001 v 1o.c00 Vv

R R

18.0 TEST9: EEPROM TEST o
187 Write and Verify /Fail

R
I

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

19.3  Verity 125mS +/ 1 ms @an B

200 TEST B HIGH VOLTAGE POWER SUPPLYTEST, . - . .
' - titeooe Vv

204 RS Adjustment/' P4 Hv" ‘
20.6 "HY TEST" Jack (0.600 +/- 0.010 V) . Los \%
20.8 R5 Adjustment (400 V to 1800 V) v~ _min «/ max

2011 HV Shut Down Pass¥ail

tp/d#49/956A2013.doc 26
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) INOVISION RADIATION MEASUREMENTS - )
TITLE: TEST PROCEDURE FOR THE'%SAQM UNIVERSAL DIGITAL RATEMET. ER

CUSTOMER P.O.__ 4} o4l
CUSTOMER: | VICOS.O0W.0. LS 6
DOCUMENT: TP956A-201-3 REV. 4

856A-201 TEST DATA SHEET Page 4 of 4

21.0 TEST C: DATA ENTRY TEST
21.3 DIGIT, VALUE, and ENTER Switches PasslFail

21.5  FUNCTION Switch ( PalsFail

22.0 TESTD: RELAY TEST X

22.4 Relay Response @Fail

23.0 TESTF: JUMPER CONFIGURATION TEST
235  JP3Jumpers (Pas¥Fail

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

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

25.0 BURN-IN
25.8 Bum-in Start Date/Time Ol-0% -206| / BAM
]
25.9 Burn-in Stop Date/Time) Ol-15 —2001 /3/4 M
T

2510 Check Source Function FassFai
25.12  No failures observed during bumn-in Fail
and Post bumn-in tests.

1 -

N AN

Performed By T7<°E”LE"< Date 21/ 05/ Zob |
Q.A. Review By QQ%“R Date / 1/ 21 o/

tp/d#49/956A2013.doc 27
| FILE COPY



TITLE:

*VICTOREEN, INC.

ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A 2X1
DETECTORS-

CUSTOMER: N/A

- DOCUMENT: TP897A REV. A

Test Data Sheet
TP897A for B97A-2X0 and 897-2X1 Detectors

Customer: QG“E P.O. No.: _‘79(00:7?) Qé’?f

S$.0. No.:

IST70273 W.0. No.: L3952

Model 897A- ] JO  Serial No.: /3]

897A-210-10
Circuit Board Seria) No.: }3 l Revision Level: /

Test Equipment

Oscilloscope Model No: l‘{(oS-B S/N: BO@[Q Cal Due Date: &[é-ii
Digital Voltmeter Model: BoSoA S/N: ‘(‘6@@\ Cal Due Date: 4-5’if]

Test Results

6.2.3
6.3.1
6.3.3
6.4.3
6.4.4
6.4.5
6.5.1
6.5.2
6.5.3
6.6.4
6.7.1

6.8.4

6.8.5

Detector Quiescent Current Draw ! Z‘E! mA (100 mA max.)
Jumper Placement J1 A-B (a-B),02 A (A-B),u3 AB (a-B)

Local Zener Regulation 3"13 v {>9.5 and < 11.0 volts)

Anti-jam minimum setting 0.38m v {< 0.100 volts).
Anti-jam maximum setting 3129 { > 2.9 volts) }WOUST:\

Anti-jam final setting _ 1060 v (1 +/-0.001 volts) PH”\FT

Discriminator minimum setting D.05¥ v { < 0.100 volts)

Discriminator maximum setting L9 v { > 1.5 volts) FEB 1 O K
Discriminator final setting ©.500 _ v {0.5 +/0 0.01 volts)

Anti-jam trigger threshold [ Qg}b v{1 +/-0.01 volts)
Detector output pulse height C{:8 v peak (4.5 minimum)

Output square wave period -23 uS {25 uS maximum)
Detector background CPM X (> 1CPM / < 25 CPM)

Check source activation:

GM Tube up I{CS v~ lyes) 12 o'clock l!tj)_ {ves) 6 o’‘clock 35) {yes)

GM Tube down es (yes) 3 o’clock ‘155 {yes) 9 o‘clock jE} {yes)
Performed By: ;2;@% Date: .?//I/??

Q.A. Review By: 00 er\ Date: )/1) ‘gjél
[

tp/d#48/TP897A.doc : L e 12
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VICTOREEN, INC.

TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1
DETECTORS

CUSTOMER: N/A

DOCUMENT: TP83S7A REV. A

Test Data Sheet
TP8397A for 897A-2X0 and 897-2X1 Detectors

Customer: Q GE= P.0. No.: i{()ooC) QL7 [

S.0. No.: [ ST =8 W.0. No.: {6903
Model 897A- 210 Serial No.: 132

897A-210-10
Circuit Board Serial No.: 130 Revision Level: -~ ,

Test Equipment

Oscilloscope Mode! No: H‘JSB S/N: $022]6) cal Due Date: /0—”;-9‘1
Digital Voltmeter Model: 331504 S/N: w Cal Due Date: L{—S:?S

Test Results

6.2.3 Detector Quiescent Current Draw qq-; mA (100 mA max.)
6.3.1 Jumper Placement J1 A-_'ﬁ_(A-B),JZ &B_(A-B),JB_&Q_(AB)
6.3.3 Local Zener Regulation IO« l‘/ﬂ v {>9.5 and < 11.0 volts)
6.4.3 Anti-jam minimum setting Q.OQ& v {< 0.100 volts).
6.4.4 Anti-jam maximum setting 3 Q88 v{ > 2.9 volts) E)b‘r—% o \:L:'N' " \_-
6.4.5 Anti-jam final setting Z‘ng v {1 +/- 0.001 volts) P?'ﬁ hﬁ"
6.5.1 Discriminator minimum setting 0. O._ZS I v { < 0.100 volts)
6.5.2 Discriminator maximum setting Z, 9&3 v { > 1.5 volts) FEB 1 O 19
6.5.3 Discriminator final setting 0-500 v { 0.5 +/0 0.01 volts)
6.6.4 Anti-jam trigger threshold Z‘ (¢ 3 v(1 +/-0.01 volts)
6.7.1 Detector output pulse height 9-3 v peak (4.5 minimum)
Output square wave period 2 S uS (25 uS maximum)
6.8.4 Detector background CPM l { > 1CPM [/ < 25 CPM}

6.8.5 Check source activation:

GM Tube up lfa (ves) 12 o‘clock L’B {ves} 6 o’clock ng {yes)

GM Tube down ‘155 (yes) 3 o'clock "45 (yes) 8 o’clock _ WES {yes)

Performed By: Date: 2 “ qa
Q.A. Review By: y Date: \‘7‘[ J QJ o/




VICTOREEN, INC.

TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1
DETECTORS

CUSTOMER: N/A

DOCUMENT: TP8397A REV. A )

Test Data Sheet
TP837A for 897A-2X0 and 897-2X1 Detectors

Customer: Q G‘E P.0O. No.: AS%O 86’7[

S.0. No.: L.S2o273 W.0.No.: _52934

Model 897A- 210 Serial No.: 1006762,

897A-210-10

Circuit Board Serial No.: 45708 Revision Level: A

Test Equipment —
lektroN X -
Oscilloscope Model No: _224S A~ S/N:ZRM 02(7 ca Due Date: 4-(7-2.00]

Digital Voltmeter Model: “GoAmA,  S/N: 0635236 Cal Due Date: 4-4- 200 |

Test Results
6.2.3 Detector Quiescent Current Draw (0O mA {100 mA max.)

6.3.1 Jumper Placement J1 v (A-B),J2 Vv (A-B),J3 (A-B)

6.3.3 Local Zener Regulation 16.436 v {>9.5and < 11.0 volts)
6.4.3 Anti-jam minimum setting ©.000 v (< 0.700 vaoits).

6.4.4  Anti-jam maximum setting 3.l09 v{> 2.9 volts)

6.4.5 Anti-jam final setting l.con v {1 +/- 0.001 volts)
6.5.1 Discriminator minimum setting e.0c08 v (< 0.100 volts)

6.5.2 Discriminator maximum setting 2.00( v ( > 1.5 volts)

6.5.3 Discriminator final setting ©.500 v (0.5 +/00.01 volts)
6.6.4 Anti-jam trigger threshold {.oc| v{1l +/-0.01 valts)

6.7.1 Detector output pulse height gf.(.o v peak (4.5 minimum])

Output square wave period | 2- uS (25 uS maximum)
6.8.4 Detector background CPM LCCPM (> 1CPM/ < 25 CPM)

6.8.5 Check source activation:
J -
GM Tube up (€S (yes} 12 o'clock ‘{k S (yes) 6 o'clock '{55 {yes)

GM Tube down YES {yes} 3 o’‘clock Yés {ves) 9 o’clock YES (yes)

Performed By: ﬁ”k(a’ Date: l0-272.-2000
Q.A. Review By: JMM‘L Date: /0-30-00
tp/d#48/TP897A.doc —yp e 12
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. Attachment

TEST DATA SHEET: LT956A/897A-21X

Cusiomer P.O.No.:4'§000b oo Ul

Customer Lowecsel GpS *} ElersRaC

SONo:___ 1570323 - IRM W.0. No.: 5 ?dr_l}.g
6.2 7 .
956A.Scrie‘s ModelNo. QS leA-2D1- M| Serial No._ 04— UdrB
§97A-21X Series Model No___ 9 2A-210 “Serial No.; \%l _
r W A Serial No. S NIA _

- 958 Series Remote Alarm Model No.

~ 848-8A Serial No. 1013

CLOSED posit}on current dose rate " &5 4'7- mR/h
MID  Position current dose rate ~<¥3 € mRh -

OPEN Position current dose rate ) 272 mRh-

848-8 100 mCi Calibrator Serial No. 225

S -"64

956A Jumper J7 Ramovid ( Removed )

63 i
Test Equipment Model Serial No Cal. Date .Cal Due Date
N . TRM - -~ o =
Digital Multimeter FLo%E S0OSOA 02LS b-\-Co" (o -\-O\

Flowe - TeM- — =
-High Voltage Probe _SoW e Oos4 “%-lo-0Ol - L -L-O2.

H.V. $787V (5755 VDC ) Low Disc2:$0AV(0.5 % 0.05 VDC ) High Dise. Z-8/ 1 (7 +0.1 VDC)

i

6.7 'Switch Position Parameter "Value
S0 High Alarm _[OCCEZ (1.00E2mR/)
1 Warn Alarm S Z-00L/ - (2.00El mR/h)"
-2 TawDead Time 3E- ( Obtain from Dclector CAL-GM6 Data)
3. Analog Full Scale , OO ( 1.00E3 mR/h )
4 Overange -0 L 2 (1.00E3mR/)
5 Conversion Constant =.98£-5 (Obtain from Detector CAL-GM6 Data )
7 Analog Low Scale L OVE -2 (1.00E-2mR/M)
9 Underrange [ OOE-2Z- (1.00E2mRMm)
/_\ - ' - ‘ B
ENGINEERING S oS DATE = -&-9/
MANUFACTURING & /4, A --- - |DATE z_ /2-~/
QUALITY ASSURANCE - - ' IAY - | paTE 3/ EA
ADIATION SAFETY OFFICER .. 1745 — [oatE T4/
- - DATE - - =
Inovision Radiation Measurements ,A £ 3/6/01 TITLE  Loop Test Procedure for 955A Low
.- A/ Range GM Area Monitors
REV ECO NO. RELEASEDFOR | D RL |~ SHEET NO. SIZE
17 "1882 PRODUCTION 1of2 LT956A/897A-21X TP




OSLeA ~2O1- A |
BNa-210 <lo \3]

S 104 ¢4 3

Attachment

TEST DATA 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 Recovery
UDR o ' SEEEE
mem |36 |44.C|zbo | 8.3 347|000 8.0 |SELE B.Y7
Remot 4/ A
,-:jr{n/zc ////;‘ ////; ﬁ//’¢ [,//ﬁ- A//’g ﬁ//,@ AJ/M Ful] Scale ﬂ A
Analog £/ 5008
oupats 3-327 |3.93¢ | ¥ $79|2.32¢ | 3. 324 lo. 99( 13.32¢ —H" ==~ 2 324
Analog - Fﬂ ££.997
oupw? |3.72/ |3.972|4.57/2|1332/ (3.32/ |6.928 |3.322/ Fall Scale | S~ 22/
Anal £5/9.99¢<71
010V |£.503 |7-33/ |8.78/ | 5803 | £803 |o. o0z | 5807 [RL2Z saps
Analog . ., Y 1
Option '0/4 “Mh | stH rp | ¥R | | P4 Full Scale “/n
Wam | goe LI | Elpwdid syt OFF | ofE | o /. el
Indicator Off Flashing " | Flashing 5P'1ashing Off Off Off Flashing Off
Warmn | o rLC | RE AL | PO Y el 24 rO wC. wo
Relay NO NC NC NC NO NO NO NC NO
Alarm oxr)= (FE _Fasyu|\Rasd| oFr | oF= | oEF RAasH iy oFL&
Indicator Off Off Flashing | Flashing Off Off Off Flashing Off
Alarm | wp PO |_we 7 M0 w22 | _ R0 < PO
Relay NO NO NC NC NO NO NO NC NO
Aux. 197 0o | AC | pl | O po_| w0 g Mo
Relay NO* NO* NC* NC* NO* NO* NO* NC* NO*
Range | gAF | gPF- | 0FF | OoFF | oFfe O | _oFEE O orE
Indicator Off Off Off Off Off On ' Off On Off
Fail CFF | oFTZ | oFr- | 6 | oFE | o o= | pEF OFF
Indicator Off Off Off Off Off On’ Off Off Off
Fail A Lo | po PO L0 | gl pPOO OO RO
Relay NO NO NO NO NO NC NO NO NO
Bargraph |G 2> o/ Zed | 7o LD Kaszv | oFF | £ uz0| sl men GEED
Green 1 Amber Red Red Green OFF Green ALL Red Green
Remote | LM | MP- | _ A | _ME | 1| A Pl | ) TR
Lamp Off Off On On Off Off Off On Off
somole | s | _pitpe | B Q0] IR adl p e |k M/ H
Sonalert Off Off - On On Off Off Off On Off

NO = Normally Open Lamp Illuminated, NC=

A

Date,

$-2-0/

Datc_S’l\ %’/ ol

Normally Closed Lamp Illuminated , * Aux, Relay 1s “RATE" on Test Fixture.

Performed by Qét/ A ,
Q.A. Review by _( }/ l‘ \/_VVV\»@-

Loop Test Procedure for 955A Low

Inovision F;adiation Measurements DATE/ 3/6/01 TITLE }
= /, _ Range GM Area Monitors )
REV. | ECONO. | RELEASEDFOR D% %RL SHEET [NO. : p
" 1882 PRODUCTION 20f 2 LT956A/897A-21XX -




S Onos 5

Attachment

hl

f s _‘l':’:w"“.’:’fl
“S  TEST DATA SHEET: LT956A/897A-21X

" Customer LOUWESTRR. GAS Y Elezseac Customer P.O.No::;“'gOOOO &D—“

L SOMNe:i__ 157022 ‘MwoNer - 5347t .
7 ,MS;SGA’SericsMESde] No.__ QSLA-ZDI- M| Serial No._ \Oﬂ‘?(AC o
: 8:97A-721;{n Seri‘csi Model No. 997#’ Al . Serial No.__ VOO 76»;2_
éss ecries Remote Alarm Model No. Y /P-"’ Serial No. v
848- 8A Se;xal No. \O\ BA CLOSED position current dose rate_8o, 42 - R/
o L ’ . 'MID Position current dose ragck:‘-“;?:-? mk/h )

. . - OPEN Position current: dose r:angc* - 27323 mR/h _

) 848-8 100 mCi Calibrator Serial No. Z.ZS' ) ) o : -
63 o ; ‘ X ' = N
Test Equipment - ~ Model .- Serial No. Cal: Date Cal. Due Date
. TRM - T - 3_‘ " L
- ‘Dlglta] Multlmeter FLowd &QS-QA S 03GS. b -\ —Oo ile =\ -0
- fLowe . TeM=-_ — I
- ngh Voltage Probe _Sow. -0 OS2, A Lp—o\ S 4 6-0Z_

- 64 “HV. f_&v(575+5VDC)LowD;sc_[V(05ioosVDC)H,gth ZV(7+OIVDC)

1of2

1 1882 PRODUCTION

o 956A Jumper 17 ?@\_ﬂ U (Removed) - o :

- 6. 7 watch Position Parameler - Value o - _:g__ .

0 - High Alarm ‘ T VOOEZ  (1.00E2mR/) N

1 Wamn Alarm . -.Z.O9F | (2 00E] mR/h ) ;

- 2 TawDead Time 3 & E-L Obtarn from Detector CAL‘GMG Data’) .

3 Analog Full Scale 1.09€ 2 - (1.00E3 mRM )

4 Overange .LOOEZ  (1.00E3 mR/M )

5 Conversion Constant 2. 51E-2 ( Obtain from Detector CAL-GM6 Data )

7 Analog Low Scale \-CoE-2 (1 .00E-2 mR/h ). -

9 Underrange \.ObE-Z (] OOE 2 mR/h )

/’_\ o o oL T
ENGINEERING \ /. [/ /M_ DATE = -&-o/
MANUFACTURING N 74, 5%/ A w . |DATE z_ /2:~/
QUALITY ASSURANCE - -' A AA . .. | DATE 3‘/ / :g/ of
RADIATION SAFETY OFFICER V7.5 \ .. |DATE ' &/ /K~
DATE L TITLE L Test P dure for 955A Low _
Inovisic d t - OOp est Procedure fo
ision Ra ia lon Measurements . A/ 3/6/01 Range GM ‘Area Monitors
REV | ECO NO RELEASEDFOR |D RL| SHEET |NO. Size
: . LT956A/897 A-21X TP




9%74&—20 -4t
6774 “Z1O <UD \ OO T2~ TEST DATA SHEET: LT956A/897A-21X

=0 (odcss

Attachment

Table 1
Closed . Mid Open Closed | Closed Signal -| Signal Channel Overrange
848-8A | 848-8A 848-8A | Unack. Ack. Disconn. | Reconn. | Overrange Recovery
nen |8-67 |4.#|25% [852]858 [0i00 |5, S=L] g5o
wh | Mk | ayn | /b | s | ron | s | o e
oty 12.328°(3- 908 &5/ |3327(2.327 0. 995 3. 327 %‘ 5327
oupwz 2322 |3.902|4 571 [2.3228.322 |0.998|72.222 2200 | 232,
vi0v 1808 2257|8283 |sz80g |« 808 |p.0o 2] <508 E£2.997| - 308,
opien | V4 | <8 | wrh | wn | pn | | oA ||
Warn OFE |4 nw\Ela=srayl O0FrF | orer— | oes RastinX| oEE
Indicator Off Flashing | Flashing | Flashing off Off Off Flashing Off
Wamn AD e | E AL NO Lo Lo L PO
Relay NO NC NC NC NO NO NO NC NO
Alarm OFF | offr |Feasme |rra=,, OFF | O=F | oe o=
Indicator Off Off Flashing | Flashing Off Off Off Flashing Off
Alarm ) ~o | e rC LO PO _|_wo_ | _pwe P l=)
Relay NO NO NC NC NO NO NO NC NO
Aux. A0 A0 | _prre k< 1575 PO rLO rC rO
Relay NO* NO* NC* NC* NO* NO* NO* NC* NO*
Range . | oFfr |"gFF | 6FF | o Fre | nEe- | oo oL or’ ==
Indicator Off Off Off Off Off “On -.| Off On Off
Fail OFE | oFre bEE | 2F/F | oF K | ow o OFr= OF£
Indicator Off Off . Off Off Off On Off Off Off -
Fail A0 =0 | PO o | o0 r~C PO ~0 Lo
Relay NO NO NO NO NO NC NO NO NO
Bargraph |4 22 ) | 419001 f7e0 KO rzo | 0FF | Zpemo ED_ S Lm0
Green Amber Red Red Green OFF Green ALL Red " Green
Remow | p/R | _pfe | oo 5 | P/n | /A r R r/n 2/
Lamp Off Off On On Off Off Off On Off
Remote | AM/B | 478 | _iu | M | sl | 27T )3 o D1d
Sonalert Off Off On On Off Off Off On Off -

NO = Normally Open Lamp Illuminated, NC=

(Ui,

/2 /0

Normally Closed Lamp Iluminated , * Aux. Relay is “RATE” on Test Fixture.

Performed by A Date
{ Mﬂ an - =)
Q.A. Review by Date_ S J 3, ol
e - S DATE TMLE  Loop Test Procedure for 955A Low
Inovision Radlatlo"n Mgasurements / 3/6/01 Range GM Area Monitors ‘
REV [ -ECONO. | RELEASEDFOR |D L| sHEeT [NO L TO56A/B97A.21x size
1 1882 PRODUCTION | 20f2 TP
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Attachment

"¢ TEST DATA SHEET: LT956A/897A-21X

*
Ly

Customer LOESTRR. GAS O CLEC—'—TQ—K_ Cuslomch O No 4§'OODO 8(:9‘“

“s.0: No 1520323 JIRMW.0.No. __"- 6'3’42,@
: 6~2 i ‘
956A Series Modc] No OSbLA- ZQl - M| Serial No.' ’\O‘(’W ~
897A- 21X Series Model No. "397,&—2\(‘3” ‘. SerialNo____ 132 .
958 Series Remote Alarm Model No. +J /A  Seria No - Mla _,
848-8AﬁScnal No. \O{ 34 CLOSED position current dose rate 0;2 as 1 mR/h ‘

MID Posxuon current dose rate - 4’? < ; mR/h

OPEN Posmon current dosc ratc_Z_.j_S_ R '

© 848-8 100 mCi Calibrator Serial No, <25 _ ‘

- -

63 - | o ) L
' - Test Eguigmem Model Serial No. Cal. Date - Cal. Due Date
- - . TERM - B T
- DmtalMulnmeter Flowt oson 023> @’\’CDO“ . Co \-O\

ELowe - TeM- e '

ngh Voltage Probe Sou_—u osa. e 2 (.o-ol . 4—0-01

64 ...HV. (7(\/(575 +5 VDC)LowD;sc0¢00¢fV(os+o 05 VDC)onh stc7'0°Z V(7+O ] VDC)

956A Jumpcr 17 §22moum (Removed) - ‘ } ' .

6.7 Switch Posttion - - Parameter Value = e
0 - " High Alarm [-COE2Z (lOOEZmR/h) N
1 Warn Alarm Z.00£/ (200ElmRh) ~ 7 ‘ !
2 TawDead Time _L_ZQE-L ( Obtain from Detector CAL-GM6 Data ) :
3 Analog Full Scale” ~  _/ACWE 2 (1.00E3 mRh )y
4 Overange LOYEZ  (1.00E3mR/)
5 Conversion Constant _2.47£-3  (Obtain from Detector CAL- GM6 Data )
7 Analog Low Scale L OPE-2Z_  (].00E-2mR/h )
9 - Underrange ) lOSE-Z  (1.00E-2 mR/h.)

X 7 Co T S
ENGINEERING \ /. / ,/M,‘__ DATE = ~-&-¢/
MANUFACTURING X7, %, A - |DATE z- /2.~ /
QUALITY ASSURANCE ' UA : I DATE 3/ 13/ o/
ADIATION SAFETY OFFICER V775 . | DATE "o/ /T
" Inovision Radiation Measurements D,A . asior | Loop Test Procedure for 955A Low

. . Il y / Range GM Area Monitors '
REV ECO NO. RELEASEDFOR (D RL ‘SHEET NO. SIZe
1 1882 PRODUCTION 1of2 LT9S6A/BO7A-21X TP




=lo \ 0444

ISUA-201- LA\ Attachment
ST4-21o <o |32 TEST DATA SHEET: LT956A/897A-21X
Table 1
Closed Mid Open Closed Closed Signal Signal Channel Ovcerrange
848-8A | 848-8A 848-8A | Unack. | = Ack. Disconn. | Reconn. | Overrange Recovery
UDR EEE2R=
mRh | 8.8 |7 2259 |B.40 (875 | s00 | 8732 ~EeeeE | & 5S¢
Remote A Z :
mrm | MR | A0 e | Mk | aa n | L5~ Aya
Analo . ‘ . S/ S 007
oupu1 | 33% |3.9% |452/|3.321 |3.327]0.9% [2.327 Rl Seale | 3327
Analog - F'S!ﬁ. 930
Output 2 ?320 2 90/ % 5—/2 ?3’2[ ; 320 0094’ ZBZO ull Scale 2320
Analog - .9.9¢7]
010V |£902 [2.253(8.78/ | 5803 | <802 | p. 0oz $.803 E%Lun | $.003
Analog : . )
Option w/e W/A “In IR | 8 Ve AN s Full Scale +/p
Wamn o\ Resiiny | Zastuy] oF = | g2 | _obr AR
Indicator Off Flashing | Flashing | Flashing Off Off Off Flashing Off
Warn O [ | wce rC Y917 LO6 o | ke Ao
Relay NO NC NC NC NO . NO .. NO NC NO
Alarm | 6o 050 |EUsyasmd o5~ | oeEr | ore | o ML __OFT=
Indicator | ™ gfr Off Flashing | Flashing Off Off Off Flashing Off
Alarm | go Lo | _ar we |20 | _po0 wo AL Lo
Relay NO NO NC NC NO NO NO NC NO
Aux. PO L A r~C p.21% PO /0 oL 100
Relay NO* NO* | - NC* NC* NO* NO* NO* NC* NO*
Range | ¢z OLF | oEE |0 | ofr | o0 | oEs Yo .5 oFr=
Indicator Off Off Off Off - Off On Off On Off
Fail OFE | o | e | oFF e | _ow | oEF OFE | _pe1=
Indicator Off Off Off Off | Off On Off Off Off
Fail Lo O o | o PO | W ~0 L0 L0
Relay NO NO NO NO NO NC NO NO NO -
Bargraph |2 ez ) | p4rmRX | peep L2 | creeo| pee GREEP| ML PED | GleE
Green Amber Red Red Green OFF Green ALL Red Green
Remote | L/ | /o | wijie w1l | M|l e adn s~/
Lamp Off Off On On Off Off Off On Off
Remow | _p)/p | _mle | e | i | a8 W RIS pw/n
Sonalent | ™ gfr Off On On Off off | orr On Off

NO = Normally Open Lamp Hluminated, NC= Normally Closed Lamp Illuminated , * Aux. Relay is “RATE" on Test Fixture.

Performed by Q lé/
W
7 V «54

/

Date SZ ’0/

Date E:/['Z?[o {

S O

Q.A. Review by

Inovision Radiation Measurements | *°'C 3/6/01 Tt - Loop Test Procedure for 9554 Low
L o Range GM Area Monitors
REV | ECONO. | RELEASED FOR SHEET | NO. SZE-
1 1882 PRODUCTION 20f2 . LTOSEABOTA2IX TP,
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Attachment

TEST DATA SHEET: TPS157033A2 Filter/Surge Suppressor Assembly

Customer ﬂGsE /6: “J':)ld&' SMT\OD Cusmmc‘r P.(; No.- S 0000 IR J *4\
S.0. No.: 157033 IRM W.0 No 53428

6.2

S157033A2 Senal No ___ \O 4 B 99

#1960SS-200 PCB SerialNo _LO22 S ¢”  Rev. Level_ 2

#2960SS-200 PCB Serial No _ O Z 3 3C,  Rev.Level_ 2

Test Equipment Model Senal No Cal Date Cal. Due Date

Digital Multimeter FLORE SORA  THM-03(,S o-{-00 G-t-o|
TOCTRoN X .
Oscilloscope ALH IRHA-OV50 S25-\8 -0c0 S-18-o\

Train “A” Train “B"

65 Isolated AC Supply Output [/ 9-9 (12022vAC) /22.07 120+ 5 VAC)

6.8 Noise Output Pulse Height 28 v (6 volts p-p min.) >8 v (6 volts p-p mun )
6.9 Filter Output Pulse Height S.lv (3+0.3 volis) 2. lv (303 volts)

6.10  Filter Output Noise <O\ V(0.1 volt max,) <O.| (0 1 volt max )

Performed by O l‘é{/ Date ?-,?O -0/
Q. A. Review by () &M&Y—' Date 4 1—-’73') 0l

L /(/ 7

N
ENGINEERING C Lt DATE =z -2/ -0/
MANUFACTURING 1 ald DATE 2 -2~ £/
QUALITY ASSURANCE ¥ // | \A,,,,ﬁ———— DATE —| =4 o)
“ADIATION SAFETY OFFICER L= DATE  X//-
Inovision Radiation Measurements DATE 2/21/01 I T g:latset r/f;rsfgeedgfp;;z c’35r7 giggﬁb]y

REV | ECONO. | RELEASEDFOR | DGO/ZTRL| SHEET [0 | sizE

1 1740 PRODUCTION ﬁ % 1of 1 TPS187033A2 TP




TEST PROCEDURE FOR
'S157033A2 FILTER/SURGE SUPPRESSOR ASSEMBLY

Inovision Radiation Measurements

REV. LEVEL ECO # DESCRIPTION/PAGES AFFECTED
1 1740 ‘ Initial release
ENGINEERING L / /,M o ‘ DATE =z /2¢ 4,
MANUFACTURING S o op IS . DATE 2 /3¢ /=]
QUALITY ASSURANCE (N Jf—Z L, DATE 2xd o!
RADIATION SAFETY OFFICER - R - - - |DATE' * A//-
’ © | DATE TILE  Test Procedure for S157033A2

Filter/Surge Suppressor Assembly. .

REV
1

ECO NO.

1740 _ |

RELEASED FOR—| DO L| SHEET [No.. T SIZE
» - . - TPS157033A2

PRODUCTION

TP




1 PURPOSE

1.1 The purpose of this procedure is to test and document the operation of the S157033A2
Filter/Surge Suppressor assembly.

2 SCOPE

2.1 This procedure is to be performed on all S157033A2 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

41 Environmental conditions shall be the prevailing laboratory ambient.

5 REQUIRED EQUIPMENT / PREREQUISIT"ES

5.1 Digital Multimeter (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 dewvice.
54 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 Méésuremépts 2/21/01

DATE TITLE _Test Procedure for S157033A2'
_Filter/Surge Suppressor Assembly

1

REV ECO NO. RELEASED FOR - DWL SHEET NO.

TP157033A2

1740 PRODUCTION 20f5

SIZE
TP
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5.8

6.1

"6.2

63"

6.4

6.5

6.6

6.7

6.8

6.9

Competed and signed test data sheets for 960SS-200-1 0 PCB assembilies. °

R
Yo
h

PROCEDURE

. H
Va2
» Vi,

Record the Customer, Customer P.O. number, S.0. number and W.O. number on the data sheet.

Record the serial number of the S157033A2 assembiy to be tested on the data sheet. In addition, .
" record the serial number and revision level of both installed 960SS-200-10 PCB assemblies on

the data sheet.

-

Record the miodel, serial number, calibration date and calibration due date of the digital
multimeter (DMM) and Oscilloscope on the data sheet.

Connect the S157033A2 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.

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.

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

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.

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 8-volt p-p minimum transient pulse height on the Data Sheet.

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 mitial adjustment was made.

ﬂ Inovision Radiation Measurements /} - 2/21/01

DATE TLE  Tost Procedure for S157033A2

Filter/Surge Suppressor Assembly

REV
1

»3of5

ECONO. | RELEASEDFOR |D@CHIRL| SHEET |No. - ’
‘ © - TP157033A2

SiZze
TP

1740 PRODUCTION




6.10  With 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

4

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  Tum off AC powér to the Adjustable DC Supply and the 92-90'15-A Test Fixture. Remove
connections to the Filter/Surge Suppressor assembly Train “A” side and connect to Train “B” as
shown in Figure 1B. 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.

DATE TITLE
Inovision Radiation Measurements , 2/21/01 T.e st Procedure for S157033A2
o ) ’ ﬂ Filter/Surge Suppressor Assembly
'REV.| ECONO. | RELEASEDFOR |D mL SHEET | NO. SIZE
1 1740 PRODUCTION 4of5 TP157033A2 P




Isolatedv'Aé Pouer éupply

[/

Drgrtal Multimetar (DMM)

-

/ AC Line Adapter

ALS

Figu?e 1B

$2-9015-A Tast Fixture

L_AC Input T Load Seiaof Frure
Line : Lrne
L’ ::"‘?:‘l’ : J BNC Jack
BNCJaek\ lrv:‘d Side ll Nea—| =
Nose Soucs _y Load Fesutor [ Two Wi
Oscilloscope m
AC lnput Adaptor Cord cht N
(Re,
GNL
Line > 12 ) Yyy
Noars> [ 1mns [379 9 7197 Y0R Masr
S157033A2 Fit pe Supp A biy
Digrtal Mulmeter (DMM)
. O3
Isclated AC Power Supply _—— Figure 1A
l D ® l] / AC Line Adapter
92-9015-A Test Fixture
'MD T Load Sia of Faxure
Line : Lie
Neutra!
L’ Ground : BNC Jack
BNCJIA*\ h::dsue : Neut /
Nowe Sowse 3 Load Ressstor [ Two Wre
Oscilioscope ‘Oa‘:"m':'
AC irput Adapior Cord Cn
e
Lne = [3
Neutra! ™ Train*A® GNL
Ground™ | 3 | Yyvy
ENEREEEEEEER] oo
S157033A2 FiersSurge Suppressor Assembly
DATE TITLE
Inovision Radiation Measurements 2/21/01 T.e st Procedure for $157033A2
ﬁ Filter/Surge Suppressor Assembly
REV ECO NO. RELEASEDFOR | D WL SHEET NO SIZE
1 1740 PRODUCTION 50f5 TP157033A2 TP




Attachment

TEST DATA SHEET: TPS157033A2 Filter/Surge Suppressor Assembly

Customer Customer P.O.No.:
S.0. No.: IRM W.0. No.:
6.2
$157033A2 Senal No.
#1 96085-200 PCB Serial No . Rev.Level
#2 960SS-200 PCB Serial No. Rev.Level
Test Equipment Model Serial No. Cal. Date Cal. Due Date
Digital Multimeter
Oscilloscope
Train “A” Train “B”

6.5 Isolated AC Supply Output (120£2 VAQ) (1202 VAQ)

6.8 Noise Output Pulse Height ——  (6voltsppmun) ___ (6 volts pP-p min.)
6.9 Filter Output Pulse Height — _(3%0.3volts) —_— (3203 volts)
6.10 Filter Output Noise ;(O.] voltmax.) __ (0.1 volt max.)
Performed by Date
Q. A. Review by Date
/-\ -
ENGINEERING C et C O ' DATE 2 -2/ -of
MANUFACTURING X 1 S ‘ - DATE o -)%¢ £/
QUALITYASSURANCE ¥ // T\ ___ A—— DATE )=y o)
IADIATION SAFETY OFFICER 7= DATE =~ A/
DATE TITLE
Inovision Radiation Measurements 2/21/01 Test Procedure for S157033A2
A Filter/Surge Suppressor Assembly
REV ECO NO. RELEASEDFOR | D TRL SHEET NO Size
1of1 TPS157033A2 TP
o

1

1740 PRODUCTION




