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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. ’ . . ’ -

’/-‘{lthoubh the eqdi‘bmeht ‘deécribed in this manual is degignéd 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 s at the user's own risk and is sufficient
cause to terminate the warranty agreement between Victoreen and the customer. - k
Adequate warnings are included in this manual and on the product itself to cover hazards that may
_be encountered in normal use and servicing of this equipment. No other procedures are warranted
-.by VICTOREEN." 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 VICTOREEN and its agents from any resulting liability.

! Indicated battery and other_operational tests must be b‘erformexd prior to each use"to assure that the

instrument is functioning properly. If applicable, failure to conduct periodic performance tests in
- -accordance with ANSI N323-1978 (R1983) Radiation Protection Instrumentation Test and
Calibration, paragraphs 4.6 and 5.4, and to keep records thereof in accordance with paragraph 4.5
of the same standard, could result in erroneous readings or potential danger. ANS! N323-1978
becomes, by this reference, a part of this operating procedure. et L
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WARRANTY

This_instrument_ with- its accessories, excluding those accessories listed below, is warranted by
VICTOREEN, INC., against defects in materials and workmanship for a period of one year from the
date of original shipment. During the warranty period VICTOREEN will repair or, at its option, replace
at no charge an instrument containing such defect, provided that it is returned, transportation
prepaid, to an authorized VICTOREEN service facility. Instruments repaired under warranty will be
returned transportation prepaid.

In addition, the nuclear radiation calibration (when applicable) for 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 stated here. This expressed
warranty excludes coverage of, and does not provide relief for, incidental or consequential damages
of any kind or nature, including, but not limited to loss of use, loss of sales or inconvenience. This
exclusive remedy of the purchaser is limited to repair, recalibration, or replacement of the instrument

at VICTOREEN's option.

This warranty does not apply if the product, as determined by VICTOREEN, has been damaged by
accident or misuse, or as a result of service or modification by other than an authorized VICTOREEN

service facility. This warranty is void if the unit is subjected to temperatures above 559C unless
otherwise indicated.

This warranty specifically excludes the following items which are covered by their original
manufacturers’ warranties: Photomultiplier tubes, Geiger and proportional tubes, crystal and other
solid-state detectors, batteries, and major ancillary items of instrument systems, such as, but not
limited to, recorders and pumps.

INSPECTION AND MATERIAL RETURN INSTRUCTIONS

Instruments should be examined and tested as soon as received by the purchaser. Claims for
damage, if any, should be filed at once with the carrier. Any material returned for repair must be
accompanied by a valid customer purchase order, identifying the work to be done. A Material
Return Form is provided at the back of this Instruction Manual. Send the completed form with items
returned for repair to enable our Sales Personnel to process the order as quickly as possible.

Material valued at $200.00 or more and/or weighing more than twenty pounds should be shipped
the best way prepaid and fully insured.

Victoreen suggests that any instrument weighing over twenty pounds be wrapped in heavy Kraft
paper and packed in a double corrugated carton or wooden box. Protect the instrument on all sides
with at least three inches of excelsior or similar padding. Mark the case plainly with suitable caution
warnings to ensure careful handling.
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Section 1 - Introduction

General Description . e e .

- o 1

The Victoreen Model 955A is a single-channel area radiation monitoring system c;apgble of operating
over the ranges of 0.01 to 103 mR/h, 0.1 to 104 mR, or 1 16 105 mR/, depending on the detector
selected.~ The system monitors gamma radiation over a 5-decade range -and ‘provides indication
when the radiation level decreases below a fail threshold, exceeds a warn set point, .exceeds a high
set point, or exceeds an over range set point. The over range feature provides two significant
benefits. .First, it prevents the system from displaying an on-scale, but inaccurate, reading should the
detector become saturated. Second, it lessens the ‘risk of damaging -the detector. by .disabling it
during an overrange condition. Relay outputs are available to activate alarm annunciators. Analog
outputs are available for trend display on “a strip_chart recorder or computer. In addition, the
monitoring system-has an integral check source to verify operational integrity. The system consists
of a Model 837A series Geiger-Mueller (G-M) Tube Detector with integral ‘preamplifier and the Model
956A-201 Universal Digital Ratemeter '(UDR). " "A more detailed description of each piece of
equipment can be found in the following paragraphs. :

Geiger-Mueller Detector, Model 897A-Series -

Victoreen 897A-series GM detectors use-a’ thin -walled Geiger-Mueller "tube to detect ionizing
radiation. Each 897A-series detector has a GM tube, a check source, and a preamplifier. The check
source is a low-level radioactive source actuated by a +15VDC meter movement. ‘The preamplifier
provides the pulse conditioning and cable driving capability necessary to drive a Victoreen 956A-201
series digital ratemeter. - T . o .

-

All 897A-series .detectors are functionally identical. _They differ only in housing -material, tube type,
and range. The B97A series detectors operate in the voltage range of 500 - 650 Vdc. An example
of the detector -plateau, -based on diffefent high voltages, is located in figure-1-1. Refer to the
specifications for all 897A-series GM detectors for further information. - ] T

: -~ NOTE - Y
The 897A series GM detectors”contain an eight microcuri 35c| :

check source. Nuclear Regulatory * Commission . regulations -
- .. . define this source as a exempt quantity. o ‘

4 -7

Application s pe STTE
The Model 897A GM Detector is_desigried,to_.épérafe with the Victoreen Model :QSSA-ém Universal
Digital Ratemeter (UDR) or with other Victoreen readouts. Each detector ‘measures a five decade
range. Three measurement ranges are available: low, medium, and high.” The low range _covers

0.01 to 103 mR/h, the medium covers 0.1 to 10% mi/h, and the high covers 1 t0-105 mR/h. The
Model 897A detector may also be used with the Victoreen Mode! 960_Digital Radiation - Monitoring
System equipment or the Victoreen Mode! 856 ‘Analog Readout. LT
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Specifications, GM Detector, Model 8874 Serjes

Dimensions (Approximate)

7 1/8 x 3 inches (18.1 x 7.6 cm)

Weight {Approximate)

1 1b. (0.45 kg)

Housing Matenal
897A-210, 897A-220, 897A-230
897A-211, BI7A-221, B97A-231

Aluminum, weatherproof
Stainless Steel, weatherproot

Fill Gas:

B97A-210, 897A-211
897A-220, 897A-221
B97A-230, 897A-231

Neon / Argon / Halogen
Helum / Neon / Halogen
Helium / Neon / Halogen

GM Tube Wall Thickness:

897A-210, B97A-211 40 mg/cm?
897A-220, 897A-221 80 mg/cm?
897A-230, 897A-231 80 mg/cm?
Mounting Wall mount
Mating Connectors B97A-2x0:

82-7005-17A, 12 Pin Female
92-7005-12A, Bushing
92-7005-9A, Clamp

897A-2x1 (stanless stael):
92-7005-15A, 12 Pin Female (Stainless Stesl)
92-7005-12A, Bushing
82-7005-13A, Bushing

Required Cabls

Victoreen P/N 50-100 or substitute with two coaxial
conductors, two twisted pairs, and overall shisld

Extemnal Pressure Limit

30 psig

Storage Temperature

-10" to 122°F (-23° t0 50°C)

Operating Temperature

-10° 10 122°F (-23° 10 50°C)

Relative Humidity

0 to 95% non-condensing

Operating Voltage

500 - 650 Vdc (supplied by digital ratemeter)

Plateau Length

100 - 150 vae

Plateau Slope:

897A-210, 897A-211 0.1%/v
8397A-220, 897A-221 0.2%/V
897A-230, 897A-231 0.3%/V

Dead Time (Approximate)
897A-210, 897A-211
897A-220, 897A-221
897A-230, B97A-231

45 microseconds
28 microseconds
20 microseconds

Measurable Radiation :
897A-210, 897A-211
887A-220, 897A-221
B97A-230, 897A-231

0.01 to 10 mR/M
0.1 to0 104 mRM
110 10° mRM

Detector Element Life

Exceeds 1000 hours at full-scale

Energy Dependence of Reading

+/-15% from 100 keV to 1.5 MeV

Detactor Accuracy

1 20% of actual dose for Cs-137

Radiation Detected

Gamma ravs. X-rays

Specifications, GM Detector Check Source, Model 897A Series

Radionuclide

36y

Source Activity:

8 microcunes

Scale Reading (Approximate)
897A-210, B97A-211
897A-220, 897A-221
897A-230, 897A-231

150 mR/Mh £7.5 mRM
150 mR/h £7.5 mR/h
150 mR/h £7.5 mR/M

Voltage

12 - 15 Vac

Encapsulation

Brass, high temperature soldered
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Specifications, Detector Preamplifier (integral)

Input Impedance >100 k-ohms
Qutput Impedance 50 ohms : ‘
Output Pulse Polanty Positive - awaaa :

Output Signal (50 ohm terminated)

+5 Vdc square-wave

Low Voltage*

+15 Vdc (Optiona! +10 Vde 1s Jumper Selectable)

Power Requirements

+15 Vde @ 20 mA

Maximum Cable Length 2000 feet

Electronic Exposure Life S

Approximately 10° rads

Discriminator Level

Adjustable from 0 to +2 Vdc
(nominal value = 0.5 Vdc) oo e e -

Ant-Jam Level

Adjustable from 0 to +3 Vdc

Anti-dJam Oscillator Frequency

Approximately 50 kHz .

Pre-divide” Jumper Sslactable -
~ | Analog & Digital Monitor - Dwvide by 2, Square wave output
Configuration . Yt

Optional Monitor Configuration -

Raw pulse output -

“Preamplifier fow voltage and pre-divide are selected with h]um‘pers. ‘\Refer
Information. Standard Configuration for a 955A system is +15 Vdc, Divide

System Part Number Description =~ - -7

to the preamplifier circuit description for more

by 2.

O55A-XXYYZ L B

""" XX="..Range/Material / Power / Detector " < . ’
10 0.01 to 1E3 mR/h,” Aluminum, 120 Vac, 897A-210
20 0.1 to 1E4 mR/M, Aluminum, 120 Vac, 897A-220 -

- 2780 7 T -1.0'to 1E5 mRM, Aluminum, 120 Vac, 897A-230

- 1 ©0.01 to 1E3 mR/h, Stainless Steel, 120 Vac, B97A-211
21 0.1 to 1E4 mR/M, Stanless Steel, 120 Vac, 897A-221 - :
31 1.0 to 1E5 mR/h, Stainless Steel, 120 Vac, 897A-231. °~ ~ -
YY = Local Alarm Option, P/N / Description / Voltage / Range / Material - -
00 No local alarm T ..
10 Model 958A-40, Local Alarm / No Indicator, Painted Stee!
20 Model 858A-X0, Local Alarm / Mater, Painted Steel
30 Model 958A-41, Local Alarm / No Indicator, Painted Steel _,
40 Model 958A-X1, Local Alarm , Mater, Painted Stee!
Z= Special Options / Modifications
Blank 110 Vac . - -
1 220 Vac (future) R -
MX Special Modifications (X = the modification numbeér) .. . -

Detector Part Number Description N

897A-2 X

’~ .

00 mR/b-1E3 mR/h
0.10 mR/h - 1E4 mR/h
1.0 mR/h - 1ES mR/h

Altminum Housng
Stariess Steel-Housing

Z\é‘ngh rliabil ity component s for Class 1E vice
PRODUCT SERIES:

‘s

897 = Sr-90 check source (NRC license required) with a-120

VAC solenoid actuator.

No longer Manufactured.

897A = CI-36 check source (exempt quantity) with + 15 VvDC
meter movement actuator.

1-3



Readout Part Number Description
956A-20X-ZX

; Blank =Standard Lhit

GROSS COUNTRATE (CPM)

Z = Specid Options/ Modi fications
ZX = Special Modifcatbn (X = Modificat on Numben)

00 = 120 Vac Check Source Mechanical (D cont nued 995)

0l =12 Vdc Check Source Mechanical (current product confguran on)

0X = Rture Variations

2 =High reliabil ity components for Clas s 1E =vice

PRODUCT SERIBS

956 = 16k PROM, 8k RAM; V-Channel front panel -

manufactured
956A = 32k PROM, 8 k RAM, 64 b
revised rear panel pinouts.

No longer

ytes EEPROM,; flat front panel -

—

1000
100 HIGH VOLTAGE GROSS COUNT RATE
525 335
545 322
565 346
585 324
605 341
625 329
10 645 321
DISCRIMINATOR LEVEL 0.5 Vdc
Operator Point 575 Vdc
1 1 ] L ] i 1 L ]
i ] i 1 1 1 { i
In n in p) n n n n n
© 0 N \) 0 © 0 N ¢
\4 n n n Ty] n ) 0 9

HIGH VOLTAGE (VOLTS)

Figure 1-1. Detector Plateau (typical)

665
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Specifications Model 956A-201 " T B ol
.. General specifications for the 956A-201 UDR are listed below.- The 956A:201 is desfgne{d’ for nuclear
. applications, and any repairs to it by personnel”not ‘qualified may void the nuclear rating. If a
problem .develops, -the UDR can either be returned to the factory for gervicej ‘or_rep’aired by a

qualified technician. ;- -~ "¢ A P T
Main Display Five segment - three digits with backlighted radiation units display,
L0 LT D -] and floating decimal point o~ - o
"~ | Bargraph Display - " | Three se ; 2. .6 IR
. . o gments per decade, 10 “to 10~ mR/h (24 segments)
-+~ | (Dynamic Range) - - (green for norm, amber for wam, and red for high)' ‘
- | Alarm Indicators HIGH Alarm (Red LED) - Flashing unti! acknowledged L
- e ; ’ WARN Alarm (Amber LED) - Flashing until-acknowledged ¢~ ~

FAIL Alarm (Red LED) - Does not flash, automatically resets
RANGE Alarm (Red LED),’ovenqnge/upde(rangg - Does not flash,
-__| automatically resets s S P

N

" 7 7| Display Selection HIGH, High Alarm Setpoint . ]

{Momentary Pushbuttons) WARN, Wamn Alarm Setpoint RN AL

.~ . | Check Source . - Activates radioactive Check source and associated green LED .
- - L -~ -~ | indicator. - Momentary, non-latching pushbutton operation -

Alarm Ack. . ' * | Alarm acknowledgment causes alarm indicators to go to a steady

» | on state after acknowledgment. Relays will reset when radiation
level drops below setpoint. Intemal jumper causes alarms to be
reset automatically when radiation level drops below setpoint (no

X o -l o -~ " |operatorinput required). . . . -
Power ON/OFF - Alternate action pushbutton for AC power. hos -
- . | Relay Outputs -, HIGH Alarm - 1 set DPDT rated 5 A @ 120 Vac (one set 120 Vac
: (Fall-safe operation) - powered for use with optional local alarm) - - .

© - ] WARN Alarm - 2 sets DPDT rated 5 A @ 120 Vac N L
-~ FAIL Alarm -7 2 sets DPDT rated 5 A'@ 120 Vac e
DC rating for all relays is 5A @ 29 Vdc

High Voltage Output 300 Vde - 1800 Vdc @ 0.4 mA " T

Detector Check Source +15Vdc @20 mA . - . o . ‘
"~ | Power ‘ - . : : - R

Anaiog Outputs 4 to 20 mA (2) (500 Q load each, max.) and 0 to 10 Vdc (1 KQ

load min.), loganthmic. . May be scaled for any one decade
(minimum) or to the full range of the detector {maximum).

Remote Alarm Ack Input Optically 1sclated DC input ’ :

Detector input - Digital Pulse, Up to 2000 feet trom UDR, 50 ohm input impedance
UDR Electronic Accuracy +1 digit (= 1% of th|e displayed value, exclusive of the detector
- - | energy response - B S R
Dimensions N -7 }13.5In.x 5610 x 13.51n. -
(HxWxD) (8.9 cm x 14.2 cm x 34.3cm) - - T
Weight C Approximately 3 7 Ib. * {1.67 kg) ' -
Power 120Vac +10%, 50/60Hz, 28 walts (240 Vac optional)
Operating Temperature 32 F10122  F(0 Cto+50 C)
Relative Humidity 0 to 89% non-condensing . ‘. - -
_ | Compatible Detector . B97A Series. GM (Geiger Mueller tube) -
L Heat Loading Approximately 96 BTU/hr  ~ « - - o - - -
e e R et L - . ‘
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Universal Digital Ratemeter, Model 956A-201

The Victoreen Model- 856A-201 Universal Digital Ratemeter (UDR), when connected to a Victoreen
Model 897A-2XY Geiger-Mueller (GM) tube detector, comprises a monitoring system which operates
over a five decade range. The UDR provides display, control, and annunciation functions for the
monitoring system, and will display readings in the range of 0.01 to 10° mR/h. Refer to Figure 1-2 for
view of the 956A-201 front panel.

Standard features for the instrument consist of a three digit display of the radiation value and a multi-
colored bargraph indicator which covers the entire range of the UDR. The bargraph will change color
in the event of an alarm condition (green for normal, amber for warning, and red for high). Front
panel alarm indicators and rear panel relay outputs for alarm annunciation are also included. Front
panel pushbuttons are provided to apply power, display alarm fimit set points, acknowledge alarms,
and to activate the check source.

Analog outputs of 0 - 10 Vdc (1) and 4 - 20 mA (2) are provided for recording and computer
monitoring. The outputs may also be used to drive a remote meter or a local (i.e. near the detector)

indicator.

All electronics required to interface with the VICTOREEN 897A series GM detector are included within
the 956A-201 UDR. The electronics consist of a high voltage power supply, low voltage DC power
supply and the hardware/software required for UDR operation. The system also includes an
overrange indicator to preclude the possibility of on-scale readings when the radiation field 1s beyond
the range of the detector.

The following paragraphs describe the available options. A separate manual for each option board
is available with more detailed information. Listed below are the option boards currently available.

1. 942-200-75: ANALOG INPUT OPTION BOARD - (Generally not used for normal operation with the 956A-
201 UDR, however, it is used if the UDR s part of a simulator) Contains four separate channels for
analog inputs. A 0to 10 Vdc input or 4 to 20 mA input can be selected independently for each channel
using the jumpers and switches provided on the board. Possible inputs to the board nclude:
temperature, pressure, flow, or simulated radiation.

The VICTOREEN Communication Loop Option Board also provides an isolated multidrop, senal
communications port for inteface with a supervisory computer system. The serial data s in a modified
RS-232 format, and utiizes Victoreen's proprietary VICO loop protocol. For maximum external noise
protection, a six conductor communications cable is used.

3. 942-200-95: ANALOG OUTPUT BOARD - Designed to provide a user selectable single output voltage of:
0-10Vdc, 0-5Vdc, 0-1 Vde, 0-500 mVde, 0- 100 mVde, 0 - 50 mVde, or 0 - 10 mVde.

4. 942-200-95M1. DUAL ANALOG OUTPUT BOARD - Designed to provide two user selectable output
voltages Output #1 1s either 0 - 5 Vde, or 0- 10 Vdc, while output #21s either 0 - 10 mV dc, 0 - 50 mVdc,
0 - 100 mVvde, 0- 500 mVdc, or 0- 1 Vdc.

Application

The Model 956A-201 UDR is used with all Victoreen 897A series GM Detectors. The detector
specific setpoints for the 956A-201 UDR are configured by the user for the range of the particular
detector supplied. The detector/preamp, when connected to a UDR, will function as a single channel
digital area monitoring System. For additional information on varous applications, please contact
Victoreen, Inc.; Applications Engineering Group.
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Auxiliary Equipment

£ @

Auxiliary Equipment

Model - - ~| Description -
Mode! 848-8 Field Calibrator (100 mCi) -.
"7 "] Model 848-8B .+ | Field Calibrator (20 mCi) . ... -

Model 848-8-105

897A Adapter (all types) . -

‘| Model 848-8-400

Adapter, 897A-2x1- -

897A Stainless Steel Detector *

- Model 942TS

UDR Test Set

Local Alarm, without meter »

- Model 958A-40
- Model 958A-10, -20, -30

Local Alarm, .with meter

| Model 948-1 .| Rack Chassis
*~ | Model 948A-2 Blank.Panel - - .
- Model 948-3 - .7 | Table Top Enclosure >
-~ Model 948-10 - “. . | Panel Adapter ;

Mode! 50-100

Interconnecting Cable .

R < :‘;:‘:«,«"s‘:g-’ 62\ ¥
B

10437 403,

qom g

LARMS . .: _:

1.1

0 Y Y RS

| MOCELSS6A

VICTOREEN _

HIGH WARN FAL RANCE ...

- el e

Figure 1-2. Front Panel, Mode! 956A-201 Universal Dugital Ratemeter (not to scale)
For a view of the rear panel, refer to drawing 942A-100-30, located in Appendix B.

956A-201 Modifications

A number of application specific modifications to the 956A-201 Universal Digital Ratemeter are
available for customer use. For further information contact Victoreen, Inc.



Recommended Spares

Table 1-2 lists the recommended spare parts for the 955A Radiation Monitoring System.
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Table 1-2. Recommended Spare Parts List

897A Detector

Part Number Description Used On
857-210-20 GM Tube Assembly, Low Range 897A-210
857-220-20 GM Tube Assembly, Medium. Range B97A-220
857-230-20 GM Tube Assembly, High Range 897A-230
857-211-20 GM Tube Assembly, Low Range, Stainless Steel - | 897A-211
857-221-20 GM Tube Assembly, Medium Range, Stainless Steel 897A-221
857-231-20 GM Tube Assembly, High Range, Stainless Steel 897A-231
857-210-30 Check Source Assembly, 36c|, 8 uCi 897A-2XX
46-77 “O"-Ring, Detector Housing 897A-2X0
857-211-15 Gasket, Detector Housing 897A-2X1
857-211-19 Mounting Strap 897A-2X1
857-211-18 Detector Mounting Bracket 897A-2X1
897A-210-10 Printed Circuit Board Assembly All
956A-201 UDR

Part Number Description Used On
956A-100-20 Front Panel Assembly All
82-7027-1A Fuse F2, 2 Amp, main AC power All

19-62 Fuse F1, 50 mA, anti-jam circuit All
92-9042-A Jumper Block (10 required) All
67-80-37P Receptacle, P1, I/0, 37 Pin All
67-80-14S Receptacle, P2, Detector, 14 Pin All
67-80-4P Receptacle, P3, Power, 4 Pin All
92-9106-A MHYV Bulkhead Receptacle, P4, HV All
92-9074-A BNC Bulkhead Receptacle, PS5, Signal All

68-15 Receptacle, P6, Aux., 24 Pin All

68-15 Receptacle, P7, RS 232 Optional
942A-100-4 Mating Connector Kit All
942-200-50 Power Supply All
942-100-70 Relay PC Board Assembly All
82-73-1 Relay All
942-200-60 H.V. PC Board Assembly All
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Section 2 - Receiving Inspection and Storage

Receiving Inspection

Upon receipt of the unit:

1. Inspect the carton(s) and contents for damage. If damage is evident, file a claim with the
carrier and notify the Victoreen Customer Service Department.

VICTOREEN, Inc.
6000 Cochran Rd.
Cleveland. Ohio 44139

Phone: (216) 248-2300
Fax: (216) 248-9301

2. Remove the contents from the packing material.
3.  Verify that all items listed on the packing list have been received and are in good condition.

NOTE
If any of the listed items are missing or damaged, notify the
Victoreen Customer Service Department.

tor

Storage of Victoreen instruments must comply with Leve!l B storage requirements as outlined in ANSI
N45.2.2 (1972) Section 6.1.2(.2). The storage area shall comply with ANS} 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 or equivalent.

Storage of Victoreen instruments must comply with the following:

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

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

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

4, Removal of items from storage must be in accordance with ANSI N45.2.2 (1972), Sections 6.5 and 6.6.
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Section 3 - Insta!lation
’ Installgt'ion'

rlns’talfatibn consists of seledtihg suitable mounting sites for the detector and ratemeter, mounting the
equipment, making the required electrical connections, and entering the desired set points.
Installation drawings are provided in Appendix B of this manual. c e tIT

' ST i} T"CAUTION |

Remove all power prior to installing the UDR or detector. . - -

«  GM Detector Mounting g i
The 897A series GM detectors can be mounted to any suitable structure e.g. a wall or post, using
the mounting bracket (P/N 843-6-26) included with the detector. The maximum distance between
~ .~ the detector and ratemeter is 2000 feet (610 meters). The detector should be mounted” above

normal head height with the detector connector facing ‘away from-the area being monitored. For
" additional information refer to the applicable ‘engineering drawings, provided in Appendix B, for

detector mounting dimensions. ‘- - Lo r o : -

" .GMDetector Setup - oo -

The low voltage power supply input for the preamplifier is jumper selectable. This allows the use of
either a +10 Vdc or +15 Vdc supply for detector power. If the detector is used in a 955A system, the
.. standard +15 Vdc position is used. If the detector is used in a analog radiation monitoring system,

the +10 Vdc position is used. Jumper configurations are listed in Table 3-1. T

S Table 3-1. Input Voltage Jumper Position

- 4

Jumper Position Input Voltage
J3 - - AB +15 Vde (factory set), diaital readout
J3 BC +10 Vdc, analog readout . ) BN

The GM tube output pulse is conditioned with a divide by 2 pulse shaping circuit to transmit a square
wave from the detector. The conditioning also permits use of the detector with analog readouts,
using a diode pump counting circuit. For use with fast rise time scalers, a jumper is provided to
output the detector pulse directly. Jumper configurations are histed in Table 3-2. -

* ; Table 3-2. Divide Options Jumper Position” =

Jumper Position Divide Option
J1,J2 AB 2, square wave output {factory set)
B J1.J2 BC 1, direct coupled - - N
UDRMounting ~ ° .. =
_The UDR is a self contained unit which can be mounted in four different ways. .

) [CAUTION |

When installing the UDR in enclosed paqg[s or céginets, ensure thatethe
maximum operating temperature (122° F) is hfpt;xcéeded.W_The‘_total heat load
should .be calculated to determine “whether “cooling by natural convection or
forced ventilation (i.e. fans) is required., " The heat load for a single UDR is
approximately 96 BTU/hr.- -, ~ .-~~~ D e

-
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NOTE
Where more than four units are to be mounted in a cabinet, it is recommended
that the center position in each chassis be left blank to facilitate the flow of
cooling air through the cabinet.

NOTE
For seismic applications, the rear of the chassis must be supported, or the sides
of the chassis must be fastened together. For further information, contact
Victoreen.

1. The first mounting utilizes a 19 inch rack chassis adapter, Victoreen Model 948-1. This
configuration requires 3.5 inches of rack height and can be used to mount up to three UDRs
side by side. A blank filler panel, Victoreen Model 948A-2, is available to cover unused
mounting positions. Refer to drawing GEL-948-1 for mounting-dimensions.

2.  The second mounting consists of a single channel table top enclosure, Victoreen Model 948-3.
Dimensions for the enclosure are 4.5 inches high by 6.8 inches wide by 14.9 inches deep.
Refer to drawing 948-3-5 for mounting dimensions. .

3.  The third mounting consists of a panel mount enclosure, Victoreen Model 948-3. Cutout
dimensions for this enclosure are 3.75 inches high by 6.45 inches wide, the outside
dimensions for the enclosure are 4.0 inches high by 6.7 inches wide by 13.7 inches deep.
Refer to drawing 948-9-5 for mounting dimensions.

4.  The fourth mounting utilizes the Victoreen Model 948-10 Rack Chassis Adapter to mount a

856A-201 UDR into an existing Victoreen analog ratemeter rack chassis such as those used for
the Victoreen 842 series analog ratemeter. Refer to drawing GEL-948-10 for mounting

dimensions.

The UDR is simply inserted into the selected mounting enclosure and secured using the front panel
pawl fastener,

Electrical Interface

| WARNING

Ensure all power is off prior to connecting the field wiring

Electrical interconnections at the detector are made via the mating “MS" style connector supplied
with the detector and loop drawing 956A-201-106.

Electrical interconnections to the UDR are implemented with the mating connector kit, P/N 946A-100-
4 (supplied with the readout) by using the connector input/output assignments provided in Tables 3-3
through 3-10, and loop drawing 956A-201-106, provided in Appendix B. Termination instructions for
coaxial connections can be found in Appendix D. A service loop of approximately 12 to 16 inches
should be provided to permit partial withdrawal of the UDR for setpoint adjustment and
troubleshooting.

Connector pins should be soldered to the cable, using 60/40 tin/lead resin core solder and a
soldering tron of 50 watts or less.

Table 3-3. Rear Pane! Connections

Connector Function
P1 Relay / Output, Remote Alarm Acknowledge
P2 Detector Connector
P3 AC Power Input
P4 Detector High Voltage (SHV)
P5 Detector Signal Input (BNC)
P6 Auxiliary outputs 0 - 10 VDC & 4 - 20 mA DC
P7 RS232C, Optional
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Table 3-4. Connector P1 - Input/Output

Pin Signal Internal Connection
1 - Spare Relay Board K1-A
2 Spare Relay Board K1-B
3 Spare ‘" Relay Board K1-C
T4 Spare Relay Board K1-D
-5 1 Spare: - ‘. . Relay Board K1-F
. . 6 Spare ~ - - -------~~- Relay Board K1-E °
; 7 Fail Relay, common - — - Relay Board K3-A
L 8 _Fail Relay, n.o. - - Relay Board K3-B - -~
9 Fail Relay, n.c. Relay Board K3-C
- 10 Fail Relay, common Relay Board K3-D
;oo “.11 . Fail Relay, n.o. Relay Board K3-F
' - 12 Fail Relay, n.c. Relay Board K3-E
- - 13 -Warn Relay, common Relay Board K4-A
14 Warn Relay, n.o. : Relay Board K4-B
15 Warn Relay, n.c.— - - - -- Relay Board K4-C
) 16 - Warn Relay, common - Relay Board K4-D
nr 17 - Warn Relay, n.o. . -- --Relay Board K4-F
) 18- Warn Relay, n.c. - Relay Board K4-E
: 19 Alarm Relay, common - Relay Board K5-A
! 20 Alarm Relay, no. .. .. Relay Board K5-B
o 21 Alarm Relay, n.c. Relay Board K5-C
B 22 Spare - Not Used .
-23. “Spare  -.-. . ..-.. -NotUsed -+ ~--
s 24 Spare - . _. Not Used -
' 25 + Remote Acknowledge Main Circuit Board J9-1
26 - Remote Acknowledge -_Main Circuit Board J3-2
27 - 37 Spare Not Used

n.o = normally open,

Table 3 5 Connector P2

nc = normally closed, Relays shown in shelf or de-energlzed state.

Detector Connector - .

-Pin --

-- Signal - - - " Internal Connection
1 - ~ Detector +15 Vdc Supplv Power Supply +15 Vdc
-2 -Not Used -~ Power Supply -15 Vde
fee 3 - Supply Ground - Power Supply Ground
“—-4-. .  +15VC/SOn " - Relay K2
- 5 .. --15VC/ISOH-— - - Relay K2
~ -6~ -- - NotUsed - -
-~ 7- - - - Not Used T -
-8 -~ - -~ NotUsed - - -
9 Not Used . - - Tt
10 0-10 Vvdc® Marn Circurt Board J5-10 -
“ 11 Ground Main Clrcun Board J5-9 -
12— Not Used g - e e
13-~ ™ =120 Vac (Neutral) 120Vac(N) ... . . .
~14 — “Alarm N.C (Switched Line) Relay Board K5-E (L) - --

*0-10 Vdc selected “for. customer use on P2 (10 11) or P6 (5 6) not both
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Table 3-6. Connector P3 - Power Input

Pin Signal Internal Connection
1 120 Vac, Line Line fuse (F2)
2 120 Vac, Neutral Power Supply, 120 Vac {n)
3 Safety Ground Chassis

Table 3-7. Connector P4 - Detector High Voltage

Pin Signal internal Connection
MHV Detector High Voltage Direct

Table 3-8. Connector P5 - Detector Signal Input
Pin Signal Internal Connection
BNC Detector Signal Direct

Table 3-9. Connector P6 - Auxiliary I/O

Signal

4 - 20 mA Output #1 (+)

4 - 20 mA Ground (-)

4 - 20 mA Output #2 (+)

4 - 20 mA Ground (-)

0-10V*(+)

Ground (-)

Analog Qutput Option (+)

m\lmmhwm-;—?

Ground (-) -

9 through 24 Not Used

* 0 - 10 Vdc selected for customer use on P2 (10,11) or P6 (5, 6), not both.
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Table 3-10. Connector P7 - RS232C Option

L
5

Signal

Protective Ground

Transmit Data -

Receive Data

Request to Send (RTS)

Clear to Send (CTS)

Data Set Ready (DSR)

Signal Ground -

[oo] Rl [o20 4] BN [A] [V] 0N

Receive Line Signal Detect

N
o

Data Terminal Ready

Table 3-11. 897A Detector Connection

Pin Signal
K Protective Ground
H Check Source .
J Check Source
E High Voitage
MTG Screw Chassts Ground
C + Voltage In
G Stignal Output




ragig
Set-up - .

Table 3-12 summarizes the jumper selectable configuration options. To place the system in
operation, the following steps should be performed:

NOTE
Ensure you have read and fully understand section 4 prior to continuing.

1.  Verify that jumpers and DIP switches, on the UDR and detector, are set for the operational
features desired. Refer to Section 4, Table 4-2. The 897A Detector jumpers are preset at the

factory per Tables 3-1 and 3-2, and should not be changed.

2.  Apply power to the unit. The bargraph will illuminate, followed with a display of 0.- - 0.-. The
unit will then begin to display the ambient radiation at the detector location.

NOTE
The default setpoints in the UDR memory are for an 897A-22X
detector (0.10 mR/h to 1E4 mR/M), verify the appropriate setpoints
for the actual detector are entered per section 4 (Parameter

Entry).

NOTE
Calibration constant and detector deadtime value are obtained
from the factory calibration data sheet for each detector.

3. Detector dependent set points such as analog outputs, High/Low scale values, Range,
Underrange, Overrange limit, calibration constant, and detector deadtime may now be verified
and if required, modified using the procedures outlined in Section 4.

4.  Channel dependent setpoints such as alarm limits may be verified, and if required, modified
using the procedures outlined in Section 4.

5. Electronic adjustments affecting calibration are factory set and should not be readjusted for
initial operation unless the UDR has been in storage for more than one year. If the Unit has
been in storage for more than one year, the electronic calibration described in Section 6 should

be performed.

Table 3-12. Model 956A-201 Option Jumpers

Jumper Function Position Operation
JP1 Microprocessor Reset Out Normal Operation (factory) Momentary connect to
reset microprocessor without cycling AC power
IN Not Apolicable
JP2 PROM Type 1.2 PROM 27128
2-3 PROM 27256 (factory)
JP3-1/P3-2 Statistical Accuracy (Note s | Out / Out 2% Accuracy - 9604 Target Counts
ierpressuon. of deicowr comns, ad | St L0 T ey 1 Jaraet Counts
’ n ut 10% Accuracy - 384 Target Counts
ot detector accuracy) In/in Fixed one seZond dlsolag update {factory)
JP3-3 Alarm Acknowledge in Manual Acknowledge (factory)
Out Automatic
JP3-4 Fail Alarm In Enable No Counts Fail Alarm (factory)
Out Inhibit No Counts Fail Alarm
JP3-5 Check Source Alarm In Alarm Inhibited (factory)
Out Alarm Enabled
JP4 Input Pulse Selection 1-2 Negative Input Pulse (Other Detectors)
2-3 Positive Input Pulse (GM Detectors) {factory)
JPS Shield Polanty Selection 1-2 Shield for Negative Pulse
2-3 Shield for Posttive Pulse (GM) (factory)
JP-6 Anti-Jam Fuse Selection 1-2 Enable for Normal Operation (factory)
2-3 Anti-Jam Circuit fuse bypassed (testing)
JP7 Detector Type for Anti-Jam 1-2 Scintillation
Circuit Timing 2-3 GM Tube (factory)
Out Anti-Jam Circuit Disabled (for testing only)
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Section 4 - Operation/Functional Description

This section describes the operation and set up of the Model 855A-XX Digital Area Monitoring
System. The system consists of a Model 956A-201 .UDR and a Model 897A series GM Detector.
The detector preamplifier provides the electronics interface between the detector and the UDR. The
preamplifier provides input pulse .discrimination, predivide capability, anti-jam circuitry, pulse
amplification and output drive capabllities.” The output of the preamplifier is transmitted to the UDR.
The 856A-201 UDR uses this information to generate the doseratedisplay, error codes, alarms, and
analog outputs. SN

Operation of the 956A-201 UDR consists -of 'ope‘raltor functions and configuration functions. All
operator functions are performed using the front panel shown in Figure 4-1. Configuration functions
are performed using internal switches and/or-jumpers, which are accessible with partial removal of
the UDR from the mounting enclosure. -Calibration involving trimpots is described in Section 6.

e B - “rm e an - ~ oo “

Qetgctg_ r Operation, Model 897A-2XX

The Model 955A Area’Monitor uses a Model 897A-2XX GM tube as a gamma radiation detector.
* The tube is filled with a mixture of gases, one of which acts'as a quenching agent, while the others
-tend to support ionization. " Electrically, it consists of a positive electrode (anode), which is maintained
at a steady potential of 500/650 Vdc and a negative electrode (cathode) which is near ground
potential.

a ~ty - ro b

o s
+

When a gamma photon penetrates the shield encasing the GM tube, an ionizing event occurs. An
-ion pair is produced, triggering an avalanche ‘of ion pairs.- The current "pulses ‘produced. (one pulse
per ionizing event)-are independent of the energy of the initiating particle. Multiple discharge,
caused ‘by the release of electrons from the cathode due to-excess energy, is eliminated after a

"~ - -short time (called dead time, typically 20-45 microseconds) by a quenching gas within'the gdb_e.’ The

"'+ “resulting pul_ées are conditioned and transmitted to che_preamplifieru

- - - -

-~ The integral detector preamplifier provides input pulse -discrimination and -amplifies pulses. received
from the GM tube to a 5 Vdc amplitude. The current-drive output of the preamplifier will'drive a
signal up to 2000 feet through a 50 ohm transmission line, without signal degradation.

Should a very high intensity radioactive source be detected, the GM tube may become saturated
(i.e. pulses are separated by a period less than the dead time of the tube). This would have the
effect of holding the preamplifier output at a relatively constant output voltage, resulting in count loss
at the readout. Anti-Jam circuitry in the preamplifier produces a full scale output square wave signal,
providing a full scale indication at the readout.



GM Detector Response Time

The response times for a change in reading within the same decade are listed in Table 4-1.

Table 4-1. Response Time

RANGE - RESPONSE TIME
0.01 to 0.1 mR/h 60 seconds-
0.1 to 1.0 mR/h 60 seconds

1.0 to 10.0 mR/h 60 seconds
10.0 to 100.0 mR/h | 60 seconds
100.0 mR/h to 1.0 60 seconds
R/h )
1.0 to 10.0 R/h 60 seconds
10.0 to 100.0 R/h 60 seconds

The response time of the system to a step change in radiation value is 60 seconds, due to the
operation of the pulse counting algorithms. The detector radiation value displayed is the result of a
roling average of the latest 60, one second values, and is updated once per second. An alarm will
be initiated within one second after the current one minute average exceeds the alarm setpoint.

Check Source

A manual check source may be initiated from the UDR by the operator to check detector operation.
The Check Source push-button is a momentary contact switch, and is active as long as the push-
button is depressed. Upon removal of the check source request, the internal counting registers are
cleared and the display value will siowly, within 1 minute, ramp up to the actual average radiation
value. This is due to the action of the averaging algorithm in the UDR firmware. During check source
activation, analog outputs are muted (forced to zero). The High and Warn alarms are normally
inhibited during check source operation, but may be enabled by removing Jumper JP3-5, on the
UDR main printed circuit board (see Table 3-12).



* WARN/HIGH Alarms

S 5o
- Operation of the 956A-201° UDR consists of 'of)erator functions ‘and configuration functions. All

operator functions are performed using the front panel. Configuration functions are performed using
internal switches and/or jumpers which are accessible via partial removal of -the UDR from the
mounting enclosure. - ) “ ) -

Genera!l lnformatibnf o : T -

> - — - - - e J—— R, -

If the measured radiation field is within the range of the detector during power-up, the mR/h value will
. be displayed as a three digit number: N.NN, where N = 0 to 9. A backlit insert will display engineering
units in mR/h, R/M, or kR/n. The bargraph will display the value on the fixed mR/h scale and any
indicator lights which are on should be green, providing the operator with a visual indication of .normal
operation. The analog outputs will track the displayed value, and the alarm outputs will be.active.
The Warn, High, and Fail relays operate in the Fall Safe Mode. - Coe -

LY

If the measured radiation field increases above the WARN alarm limit, the WARN alarm indicator will
turn on flashing (amber color), the bargraph will change color to amber, and the warn alarm relay will
de-activate. If the measured radiation field increases above the HIGH alarm limit, the HIGH alarm
indicator will turn on flashing (red color), the bargraph will change color to red, and the high alarm
- relay will de-activate. - - S . SRR R -

T , . NOTE: L B
i~ " - Non-failsafe relay operation for the HIGH and WARN alarms is available as an
option at time of purchase.

* The UDR can be configured to automatically reset the alarm relays and alarm “indicators, or it can

- hold the alarm relays de-energized and flash the alarm indicators™ untii the-alarm acknowledge
(ALARM ACK) pushbutton is pressed. If the ALARM ACK pushbutton is pressed while the alarm
condition still exists, the indicators will go to a steady state, and the relays will remain de-energized
until the alarm condition returns to normal. Upon resumption of normal operation, the relays will
energize and alarm indicators will extinguish. The bargraph color will always indicate the “current
status; green for normal, amber for warn, and red for a high alarm.

Eroni panél pushbuttons labeled HIGH and WARN can be used to ‘display the respective alai'm set
points. - : C - - - .o

t 1o o - N . . .
‘Range Alarm * - ‘ . -
If the measured radiation field is below the underrange setpoint (minimum range of the detector
used), the front panel display will indicate 0.00 mR/h, the bargraph will indicate the actual radiation
value, and the RANGE alarm indicator will illuminate in red. The minimum range’is adjustable by the

underrange setpoint, and is defaulted to 1.00E-1 mR/h. When the measured radiation field
increases into the range- of the detector, the RANGE alarm indicator will extinguish and normal

operation will begin. ‘ Lo -



There are three ranges for the ratemeter, one for each detector range (low, medium, & high). The
specific range for each detector is established by operator entered setpoints (refer to “Setpoint Entry”
for actual entry procedures). The detector range for each specific detector is shown below.

Detector Detector Range Underrange | Overrange
Setpoint Setpoint
897A-210 / 211 | 0.01 to 10E3 mR/h} 1.00E-2 1.00E3
897A-220 / 221 | 0.1 to 10E4 mR/h | 1.00E-1 1.00E4
897A-230 / 231 | 1 to 10E5 mR/h 1.00E0 1.00E5

If the measured radiation field goes above the overrange set point, the RANGE alarm indicator will
iluminate and the front panel display will indicate EEEEE mR/h, the bargraph will illuminate in red,
and the analog output will be set to full scale. The maximum range of the detector used is
determine by the overrange set point. When the measured radiation field retumns within the
maximum operating range of the detector and the condition is acknowledged, the RANGE alarm
indicator will extinguish and normal operation will resume. In the event the detector output exceeds-
the electronic anti-jam circuit trip level, the anti-jam fuse will open and the fail ralay will change state
to indicate a monitor not in service condition. Replacement of the anti-jam fuse (F1) will be required
in order to return the ratemeter to normal operation.

Eail Alarm

Detector failure, detector overrange, or microprocessor failure are some of the conditions which can
produce a FAIL alarm and in some cases an error display. The fail condition is true whenever any
equipment failure is detected and false when no equipment failures are detected. When a fail
condition occurs, other than power failure, the red FAIL alarm indicator illuminates and the fail relay
coil de-energizes.

To return the channel to normal operation after a FAIL alarm, the condition which caused the alarm
must be located and corrected. Upon correction of the failure condition, the Fail alarm will
automatically close.

Check Source

The check source pushbutton and electronics are provided to venfy detector operation. To operate
the check source, press the CHECK SOURCE pushbutton and hold it down. The Check Source LED
will illuminate, and the radiation value will increase. Releasing the check source pushbutton will allow
normal UDR operation. An internal configuration jumper (JP3-5) allows alarms to be activated or
deactivated in the check source mode. The analog outputs are forced to their low scale value during
a check source operation.

Firmware Version

This system requires a PROM for UDR operation. For the part number and the latest revision of the
PROM, see the Factory Test Data Shest.



Normal Operation. Mode S e o .-

The UDR is in normal operation when the UDR function switch is fn ahil pbsition e)icépt 8, and the
- Check: Source "button is OFF. During normal operation, the -display shows the dose rate data

- .. received from the preamplifier in mR/h, R/h, or kR/h. The bargraph will also show the dose rate. The

. color of the illuminated segments is green.when the dose rate is below the WARN setpoint, amber
when the dose rate is above the WARN setpoint and below the HIGH setpoint, and red. when the
dose rate is above the HIGH setpoint. The analog outputs are active and all alarms are enabled.

t

-~ - - -
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Data Entry Mode is selected by pressing the ENTER pushbutton while the rotary FUNCTION switch is
in a valid setpoint position (see Setpoint Description). The selected setpoint is displayed in
. exponential format.(e.g. 1.00E2) with-the left most digit flashing., Setpoints are entered in
.exponential format (e.g. X.XXEN), where X is the mantissa and N is the exponent.” The X value may
be any integer value between 0 and 9. A positive exponent is entered by selecting the “E” symbol,
and a negative exponent is entered by selecting the “" symbol. The N value may be ‘any “integer
value between 0 and 9. If the FUNCTION switch is not in a setpoint position, pressing the ENTER
button has no effect. Refer to Table 4-3 for FUNCTION switch positions.

in the Data Entry Mode, the bargraph and analog outputs remain’active.

larm Inhibit Mod . . s co ol . o
7 Alarms are inhibited in situations where an alarm trip would be meaningless because the 'UDR is not
" in a normal measurement mode (i.e., when the UDR is in the Check Source Mode). * New alarm trips
cannot occur and old alarms cannot be reset.  When the inhibit period is over, alarm trips and resets
are enabled again. Alarm inhibit conditions are discussed in the following paragraphs. !

Check rce Mod ST oo

The check source pushbutton and electronics are provided to verify detector operation. To operate
the check source, press the CHECK SOURCE pushbutton and hold it down. The check source relay
will energize, the check source indicator will illuminate (green), and the check source mechanism will
expose the check source (sealed capsule of 36¢|) to the Gm tube by positioning the source over an
access on the detector printed circuit board. The radiation value will be displayed on the front panel.
Releasing the check source pushbutton will return the source capsule to it's shielded position and
extinguish thz2 check source indicator, allowing normal UDR operation to resume. After
approximately 60 seconds, the displayed value will indicate ambient radiation. An internal
configuration jumper (JP3-5) aliows alarms to be activated or muted if alarm hmits are exceeded by
the check source radiation value. '

The bargraph operates normally during Check Source operation.
The front panel Alarm and Warn status indicators are disabled during Check Source operation.
The analog outputs are set to zero (i.e. 4 mA or 0V) during Check Source operation.
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Calibrate mode for the UDR is entered by turning the rotary set point switch to position 8 and
pressing the ENTER button.

The current calibration time set point is displayed in seconds, with the first digit flashing to indicate
the edit mode. The bargraph will turn off, high and warn conditions will clear, and the radiation unit
light (backlights) will turn off. The calibration set point may be edited, but will reset to 60 seconds
whenever the unit is turned off or the functional switch is moved from position 8.

Once the desired calibration time is set, momentarily pressing the ENTER button again will start the
calibration. The display will go to zero, the units backlight will begin to flash, and the High, Wam, and
Fail relays will change state. The UDR will count for the entsred calibration time, displaying the
current summation of counts each second. When the calibration is completed, the final summation
of counts for the calibration time is displayed and the units backlights will be steady on.

Another calibration can then be executed by pressing the ENTER key, and the system will again
display the calibration time for editing. A calibration in process can be stopped by pressing the
ENTER key or by moving the rotary switch to a position other than position 8. Once the calibration
mode is exited, the UDR will reset and continue normal operation.

NOTE
When the calibrate mode is initiated, the Alarm, Warn, and Fall relays change
state to indicate the monitor is in a non-operational state.

The calibration mode can also be entered with the UDR in the check source mode of operation.
Move the rotary switch to position 8 and press the check source button. While holding down the
check source button, press the ENTER button to lock the check source on positive when the Check
Source button is released. Pressing the enter button again will start the calibration. The check
source light will remain on, indicating that the check source relay is energized. The check source
condition will clear when the calibrate mode is exited.

NOTE
It is recommended that the check source not be left energized for extended
periods of time in this mode.



Alarms

The alarm functions provided by the UDR include HIGH, WARN, FAIL, and .RANGE.” The HIGH,
WARN , and FAIL alarms drive relay contact outputs. Some operating modes of the UDR disable
alarms. The user is cautioned to read and fully understand section 4.

P
H

s Alarm Loglc Types

Alarm logic defmes whether the alarm is reset manually or ‘automatxcally and whether alarm relay
colls are energized or de-energized in normal operation. .

Standard alarm reset logic for the UDR is manual reset for the 'HIGH and "'WARN" alarms and atito
reset for the RANGE and FAIL alarm. Fallsafe operation is also standard. - -

Auto reset for the HIGH and WARN alarms may he‘eelected by jumper JP3-3."

Manual Reset .

When an alarm trips, the relay coil goes to its abnormal position.- The indicator flashes until the
alarm is acknowledged by pressing the ALARM ACK button on the UDR. The indicator then.remains
steady on until the alarm condition becomes false. At that time, the alarm resets by turnmg the
indicator off and returning the contact to its normal position. - T R

- = - = . - 4
. s .

Auto Reset .

When an alarrh tripé the contact goes to its abnormal besmori The“mdrcator goes steady on.
When the alarm condition becomes false, the alarm automatically resets, returns the relay coil to
- normal position, and turns the indicator off. - ey

Auto reset may be selected for the HIGH arid WARN alarms by rémoving jumper“JPS-S from the
UDR main board.

Standard relay operation for the UDR is fail-safe. When the unit is powered, the relay coil energizes.
If power is lost to the relay coil, or an alarm condition occurs, the relay de-energizes, giving a trip
indication. This logic provides fail-safe operation for the alarm function.

Non-Failsafe relay operation for the HIGH and WARN alarms is available as an option.



HIGH Alarm

The HIGH alarm condition is “true” when the display dose rate is greater than or equal to the HIGH
alarm set point and "false® for all other conditions.

The standard logic for the HIGH alarm is fail-safe, manual reset.

When the HIGH alarm is tripped, the red HIGH alarm indicator begins flashing, the bargraph goes to
red, the HIGH alarm relay coil de-energizes, and the UDR sets its auxiliary output high. When the
alarm is acknowledged, the HIGH alarm indicator goes steady on and the UDR sets its auxiliary
output low. The auxiliary output on the UDR can be used to drive a remote alarm/alarm indicator.

The HIGH alarm relay will change state (i.e. energize) when the radiation value drops below the
setpoint

The HIGH alarm is normally inhibited in Check Source mode. By removing jumper JP3-5, the High
and Warn alarms may be enabled in Check Source mode.

WARN Alarm

The WARN alarm condition is "true” when the display dose rate is greater than or equal to the WARN
alarm set point and "false" for all other conditions.

The standard logic for the WARN alarm is fail-safe, manual reset.

When the WARN alarm is tripped, the amber WARN alarm indicator begins flashing, the bargraph
goes to amber, the WARN alarm relay coil de-energizes. When the alarm is acknowledged, the
WARN alarm indicator goes steady on. With the alarm acknowledged, the relay will change state
when the radiation value drops below the setpoint.

The WARN alarm is normally inhibited in Check Source mode. By removing jumper JP3-5, the High
and Warn alarms may be enabled in Check Source mode.
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RANGE Alarms

. The underrange condition is "true” when the dose rate is below the underrange ‘setpoint and “false”
for all other conditions. The RANGE indicator illuminates, the analog output is set to zero, and the
display reads 0.00 mR/h when the underrange condition is true. The bargraph will operate normally.
The Alarm, Warn, and Fail relays are not affected by the underrange alarm. The -underrange
condition clears automatically when the detector output returns within the normal range. There is no
" relay associated with the UNDERRANGE alam. ) k S -

The OVERRANGE is true when the dose rate is greater than or equal to the overrange set point or
the Model 897A preamplifier is sending an output pulse greater than the UDR electronics Anti-Jam
circuit setpoint. The condition is false when neither of the conditions are true.

When the OVERRANGE alarm is active, WARN and HIGH alarms are true, the .red -RANGE -indicator
iluminates, the bargraph llluminates red, the analog output reads full scale, and the display reads
EEEEE. The OVERRANGE alarm setpoint is operator adjustable.

The OVERRANGE alarm must be reset by pressing the acknowledge pushbutton when the
overrange condition is false (i.e. radiation level returns to a value below the overrange setpoint). The
OVERRANGE alarm will not reset automatically, at a later time, after the acknowledge pushbutton is
pressed as it does for the HIGH and WARN alarms.

If auto reset is selected for HIGH and WARN alarms, these will reset automatically, but the overrange
display will remain until the acknowledge pushbutton is pressed. In addition, if the detector output is
above the electronic anti-jlam circuit threshold, the anti-jam circuit will be activated, opening the anti-
jam fuse on the UDR. This causes the fail relay to change state, indicating a non-operational mode.
To return to normal operation, the 956A UDR must be powered off, and the anti-jam fuse replaced.

FAIL Alarms

Several equipment failure conditions are monitored which produce a FAIL alarm and in some cases
an error message. The fail condition is "true” whenever any equipment failure is detected and
*false” when no equipment failures are detected. When a fail condition occurs, other than power
failure, the red FAIL alarm indicator illuminates and the fail relay coil de-energizes.

The FAIL alarm logic is always fail-safe, auto reset.

The following are the fail alarms included in the 956A-201 UDR:

NO COUNT Failure
POWER Failure

MPU Failure (hardware)
Anti-Jam Trip

hop=

No Count Failure

If no pulses are received by the UDR for five minutes, a no count failure 1s detected. A no count
alarm usually indicates a failure in the detector or UDR detector high voltage supply. The UDR
display, however, may read zero for five minutes or more without a low signal fail alarm. This is
because the preamplifier 1s reporting a non-zero dose rate that is below the low range value. The No
Count failure alarm can be disabled by removing jumper JP3-4 from the UDR main board.
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Power Failure
If power is lost to the UDR, the bargraph, alarm indicators, and the display are blanked (turned off).
The HIGH, WARN, and FAIL relay coils de-energize.

MPU Failure

If the fail timer circuit, which checks the MPU (main processor) function, is allowed to time out
(because of a hardware failure), a failure condition will be indicated.

Antl-Jam Trip

Should the detector output exceed the UDR anti-jam circuit threshold, the anti-jam fuse opens and
the fail logic will illuminate the FAIL LED, and de-energize the Falil relay.
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Power Up Procedure
To place the system in operation, the following steps shouid be performed: -

1. .Verify that the UDR configuration jumpers are properly selected. . Refer to “Confrguratlon
" Functions” for addition information if required. " - - . ,

él ' ‘Verify that the UDR Function switch, located on the front ripnt ‘section of the UDR main board,
is in a position other than 8.

3.  Verify that the detector and UDR are properly connected.

4,  Apply power to the system. If all connections are good the UDR will power up and will begin to
monitor the ambient radiation level. ~

NOTE

The appearance of error codes E0002 or E0008 may indicate that the setpoint

memory has not been initialized. To initialize the set point memory "to the default

values, power-up the UDR with the ENTER button held down. (The UDR must be
pulled out from its mounting to access the ENTER button).

. e - -

5. Detector dependent setpoints (i.e. analog output High/Low scale” values, range, underrange,
- overrange, calibration constant, detector- deadtime) and channel dependent setpoints, (i.e. as
- alarm limits), may be entered using the procedure described in this section. The UDR contains
- default values for all setpoints to permit power-up prlor to user deflned values being entered.
NOTE
Ensure the setpoints entered are within the normal range of expected operation
before entry, or spurrous alarms may be generated o Y -
6. Electromc adjustments affecting calibration are factory set and should not be readjusted for
initial operation unless the UDR has been in storage for more than one year. °If the unit has
_--been in storage for more than one year, the, electromc callbratlon descnbed m Sectron 5 should
‘be performed - : -

How to Enter Setpoints .

: M. - e P . .
Available setpoints are listed in Table 4-4. The setpoints are accessed using the Function switch, the
Digit button, the Value button, and the Enter button. These are located on the_main printed circuit
board of the UDR. The UDR must be pulled about halfway out of_its rack chassis in.order to access
them. The buttons are on the right side of the main board about two inches behind the front panel
The function switch is on the right side directiy in front of the power supply. .

To display a setpoint, rotate the function switch to ‘one of the positions shown in Table 4-4 and press
the ENTER button. .The setpoint will be displayed in exponential format with the left-most digit
flashing. Pressing the ENTER button again enters whatever is displayed into the non-volatile set
point memory.

To change a setpoint, the DIGIT button is pressed and released until the digit to be changed is
flashing. .Then the VALUE .button is pressed and released until the .desired value appears. This
process is repeated for all digits to be changed. The sign of the exponent can assume the values
“E" or “". The former represents a positive power of 10 and the latter represents a negative power.

When all digits and the exponent have been changed to their desired values, the ENTER button is
pushed to enter the new value into memory. Setpoint entries not accepted by the UDR are indicated
by the error code E0002 being displayed.

Refer to “Table 4-3" for function switch setpoint descriptions.



Configuration Functions
The UDR contains a series of eleven hardware jumpers and nine user specified set points which
affect operation of the unit.

The jumpers are designated as JP1 and JP2, JP3-1 through JP3-5, and JP4 through JP7. Refer to
the main circuit board assembly drawing located in Appendix B of this manual for jumper locations.
The functions affected by JP1 through JP7 are described in the following paragraphs and shown in
Table 4-2. .

NOTE
The unit must be turned off when changing jumpers.
icr r
Jumper JP1 permits local reset of the microprocessor without cycling AC power.
PROM Type .

Jumper JP2 must be installed in position 2-3 for use with the 27256 PROM installed.

i lecti isti
The user can specify the statistical accuracy of the displayed radiation value with the use of JP3-1 &
JP3-2. This statistical accuracy selection affects count time and consequently, the update time of

the display. Refer to Table 4-2 for additional information. The unit is normally shipped from the
factory with both JP3-1 and JP3-2 installed

Alarm Reset (Acknowiedge)

1. JP3-3 OUT - The unit resets alarm indicators and alarm relays after the radiation value falls below
the set point without regard to the alarm acknowledge pushbutton.

2. JP3-3 IN - The unit maintains the alarm indicators and alarm relays in the alarm state until the
alarm acknowledge pushbutton has been pressed and the radiation value falls below the set
point. If the alarm acknowledge pushbutton is pressed while the radiation value is still above the
set point, the flashing indicator will go to a steady state ON condition.

The UDR 1s normally shipped from the factory with JP3-3 installed.

No Counts Fail Alarm

1. JP3-4 IN - The unit will go into a FAIL mode after five minutes with no counts from the detector.
2. JP3-4 OUT - The unit will not go into a FAIL mode when there are no counts from the detector.
The UDR is normally shipped from the factory with JP3-4 installed.
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1. JP3-5 OUT - The alarms will become active during check source operation if alarm limits are
exceeded.

2. JP3-5 IN - Alarms are inhibited during check source operation,:but if the unit is in an alarm
condition when the check source Is activated,"it will remain in the alarm condition.
The UDR is normally shipped from the factory with JP3-5 in.

Jumper JP4 is set to position : 2-3 for GM detector inputs. Position 1-2 is'provided for use with other
detectors. . "

© - - PR - . - N -

’

Jumper JP5 is set to posntlon 2-3 for GM detector snputs. Posmon 1 -2 is provuded for use with other
" detectors. ST -

i - - - . - . s - —

i-Ja lecti T e e e - .

Jumper JP§6 is normally installed in position 1-2. Position 2-3 bypasseé the anti-jam fuse for test
purposes.

Detector Type
Jumper JP7 is set to position 2-3 for a GM detector input. Position 1-2 is provided for use with a
scintillation detector. Removing the Jumper disables the anti-jam circuit for test purposes.

Jumper Selectable Options

NOTE
The unit must be turned off when changing jumpers.

Table 4-2. Model 956A-201 Option Jumpers

Jumper Function Position | Operation
JP1 Microprocessor Resst Out Normal Operation {factory) Momentary connect to
resst microprocessor without cycling AC power
IN Not Apolicable
JP2 PROM Type 1-2 PROM 27128
2-3 PROM 27256 (factory)
JP3-1JP3-2 Statistcal Accuracy (Nore this | Out/ Out 2% Accuracy - 9604 Targst Counts
accuracy refers only fo the stausucal | Qut/ In 5% Accuracy 1537 Target Counts
;’gﬁ?&gg‘;g‘"‘:ﬁ")‘m counts, and | | 7 Out 10% Accuracy - 384 Target Counts
4 In/lin Fixed one second display update {factory)
JP3-3 Alarm Acknowleage In Manual Acknowledge (tactory)
QOut Automatic
JP3-4 Fail Alarm In Enable No Counts Fail Alarm (tactory)
Out Inhibit No Counts Fail Alarm
JP3-5 Check Source Alarm In Alarm Inhibited (factory)
Out Alarm Enabled
JP4 Input Pulse Selection 1-2 Negative Input Pulse (Other Detsactors)
2-3 Positive Input Pulse (GM Detectors) (factory)
JPS Shield Polanty Selection 1-2 Shield for Negative Pulse
2-3 Shield tor Positive Pulse (GM) (factory)
JP-6 Anti-dJam Fuse Selection 1-2 Enabte tor Normal Operation (factory)
2-3 Ant-dam Circutt fuse bypassed {testing)
JP7 Detector Type for Anti-Jam 1-2 Scintiltation
Circuit Timing 2-3 GM Tube (factory)
Out Anti-dJam Circuit Disabled (for testing only)

413
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Table 4-3 shows the UDR Function Switch positions and the function.
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Table 4-3. UDR Function Switch Positions/Function

Switch Poslition

Function

0

Selects HIGH Alarm Setpoint

1

Selects WARN Alarm Setpoint

2

Selects Resolving Time Dstector
Dead Time

Selects Analog Full Scéle Limit

Selects Overrange Limit

Selects Conversion Constant

{Not Used)

Selects Analog Low Scale

Selects Calibrate Mode

O~ | =W

Selects Underrange Value




Parameter Entry

Parameter entry is accomplished using an sixteen position rotary switch labeled FUNCTION and
three momentary pushbutton switches labeled ENTER, VALUE, and DIGIT. These switches are
located on the right side of the main circuit board and are accessnble by partlally removmg the unit
from it's mountmg case.

The FUNCTION swnch is used to select the parameter to be entered. Table 4-4 defines the switch
positions and a description of each parameter can be found in the following paragraphs.

Table 4-4. Function Switch Entry Parameters - . - .

.| Switch Set Point Units Detector Detector. | Detector { Detault
Position - 897A-21X | 897A-22X | 897A-23X | Value
To - High Alarm Limit - mR/h - - i 1.00E3
1 Warn Alarm Limit mBR/n - - - 1.00E1
2 Resolving Time (Dead minutes * - " 0.00EO

Time)

3 Analog Full Scale Value | mR/h 1.00E3 1.00E4 1.00E5 | 1.00E4
4 Overrange Limit mR/h 1.00E3 1.00E4 - 1.00E5 - | 1.00E4
5 Conversion Constant mR/mh / CPM - R B - -t 1.00E0
6 Not Used N/A : Not Used - |- Not Used | Not Used | Not Used
7 Analog L.ow Scale Value | mR/h . -1.00E-2 1.00E-1 1.00E0 | 1.00E-1
8 Calibration Mode/Time seconds . " - 6.00E1

9 Underrange Limit mB/h 1.00E-2 1.00E-1 1.00E0 | 1.00E-1
A through | Not Used - - - - -

“VF ¢ 4 . - PR

** User Selected (detector range dependent). .
. Toentera parameter, the FUNCTION switch is set to the desured posmon and the followmg steps are

performed:

NOTE

* Detector unique, provided with the detector/detec@or calibration sheet.

In the event it is necessary to re-enter all of the default setpoints,
the UDR EPROM memory may be reinitialized by turning the UDR
power off, then depressing the ENTER pushbutton at the same

time the power on switch is depressed. Releasing the ENTER
© pushbutton and momentarily depressing the ENTER pushbutton
" again to -exit the setpoint entry mode and return to normal

operation.

1. Press the ENTER pushbutton. The current value of the ~para‘rAne'cer selected by the FUNCTION

switch will be displayed on the front panel.

The leftmost digit of the value will be flashlng The

value is dlsplayed in the format shown below b
- - ; “M.MMEN

This format expresses the form of MMM x EN, where M is a whole number from 0 to 9, E
designates a positive exponent, and N represents the exponent value from 0 to 9. A negative
exponent is expressed as a minus ( - ) character in the E position.

The value of the flashing digit can be incremented by pressing the VALUE pushbutton.
The flashing digit can be moved one place to the right by pressing the DIGIT pushbutton.

When the desired value-has been entered into the display, pressing the ENTER pushbutton
causes the displayed value to be entered into memory for permanent storage. The new
parameter value is now effective.
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Setpoint Descriptions

High Alarm Limit, Setpoint 0

This setpoint is entered in units of mR/h in the exponential format X.XXEN. The high alarm limit set
point can be set to any value desired. When the display value exceeds this limit, the UDR will go into
a HIGH alarm state. The HIGH alarm limit must be greater than or equal to the WARN alarm and the
underrange limit. It must be less than or equal to the overrange limit.

Warn Alarm Limit, Setpoint 1

This setpoint is entered in units of mR/h in the exponential format X.XXEN. The warn alarm limit set
point can be sat to any value desired, but must be lower than the high alarm limit set point. When
the displayed value exceeds this limit, the UDR will go into a WARN alarm state. The WARN alarm
limit must be greater than or equal to the low scale value and less than or equal to the HIGH alarm

limit.

Resolving Time (Dead Time), Setpoiqt 2

This setpoint is entered in units of minutes per count. The actual value to be entered is a function of
the individual detector and is stated on the calibration data sheet supplied with the detector. If a
complete system is purchased (i.e. 955A-100), this setpoint is entered at the factory.

Analog Full Scale Value, Setpoint 3

This value is the dose rate at which the analog output is set to full scale (i.e. 10 voits or 20 mA). This
value must be an even power of 10 that is at least 1 decade higher than the analog low scale value.
An even power of 10 is a number of the form 1.00EX, where E indicates a positive exponent, a (-)
sign indicates a negative exponent, and X equals 9. This parameter is entered in units of mR/h and
sets the upper value of the analog outputs. This value must be set to exact decade values.
Example: 1.00E4 is acceptable, 2.00E4 is not.

Overrange, Setpoint 4

This setpoint is entered in units of mR/h. It is normally set for the upper limit value of the detector
used (for the 897A-210 it is 1.00E3, for the 897A-220 it is 1.00E4, and for the 897A-230 it is
1.00E5). When the measured radiation value exceeds this set point, the unit goes into a range
alarm state. The overrange limit must be greater than or equal to the HIGH or WARN setpoints.

Conversion Constant, Setpoint 5

This setpoint is a detector dependent value which is used to convert the detector output, counts per
minute (CPM) to mR/h. The actual value to be entered s stated on the detector calibration data
sheet. The unitts are mR/h per counts per minute. [f a complete system is purchased (i.e. 955A-
100), this setpoint is entered at the factory.
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Analog Low Scale Value, Setpoint &

This value is the dose rate at which the analog output is set to low scale (i.e. 0 volt or 4 mA). This
value must be an even power of 10 that is at least 1 decade lower than the analog full scale value.
An even power of 10 is & number of the form 1.00EX, where X equals -8 to +8. This parameter is
entered in units of mR/h and sets the lower range of the analog outputs. This value must be set to
exact decade values. Example: 1.00E-1 is acceptable, 2.00E-1 is not. e

Calibrate Mode, Setpoint 8 i )

This function permits use of the UDR as a scaler, by entering a fixed cou‘nting\ time, and dlsplaying
the integrated counts during this period. The units are entered in seconds. .

Underrange Limit, Setpoint 9 - -

This setpoint is normally set to the low range limit of the detector used, and is entered in. mR/h. The
underrange limit must be less than or equal to the HIGH and WARN limits. Note the radiation display
will be 0.00 for dose rates under the underrange limit. When the measured radiation value is less
than this value, the unit goes into a RANGE alarm state.

Set Point Error Codes .
if, after entering a setpoint or upon power-up, an error code is displayed, it may be due to incorrect
setpoints. If error code E0002 or E0008 is displayed, all alarms are inhibited. Refer to Table 4-5 for
a listing of error codes. . . .

Code E0001 indicates that the display value is negative. Usually this means.that the setpoint PROM
is bad or needs to be initialized. To initialize the setpoint memory to the default values, power up the
UDR with the ENTER button held down. [f initializing the setpoint memory does not help, then the
setpoint PROM is defective or there is a hardware malfunction. ) ,

Code E0002 indicates that a setpoint entry error has occurred (e.g. High alarm setpoint is set above
the overrange value). All setpoints should be checked for agreement with the setpoint descriptions.

The appearance of either code may also indicate that the setpoint memory has not been initialized.
Refer to code E0001 above. .- .

Code E0007 indicates that the specific function is not implemented, énd that no éétpéiﬁi ’may be
entered. . o

Code E0008 indicates that the analog output setpoints are invalid.

Code EEEEE indicates that the monitored radiation field is greater than the maximum’ ré}:lge of the
detector. -

Error codes are cleared automatically when the initiating event is corrected. -

Table 4-5. Model 856A-201 ‘Error Codes -

Error Codes | Function
EO0001 Negative display data -
E00D2 Invalid setpoint value (s)
EQOD7 Invalid Function .
.~ |LE000S8 Invalid analog scale values
~, | EEEEE Overrange Condition ;

TN
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Analog Qutput

The analog outputs are a logarithmic function of the current UDR reading. The outputs are scaled by
the Full Scale Value and Low Scale Value, positions 3 and 7 respectively of the FUNCTION switch.
An 8 bit DAC is used to convert the displayed dose rate to a 4-20 mA or 0-10 Vdc output on
connector P6 (on the rear panel). Output current or voltage is calculated using the following
equations (shown below):

P =log (RLSV)/ [ log (FSV) - log (LSV) ]

and
V =P (VMax - VMin) + VMin or | = P (IMax - IMin) + IMin
where:
P = Percent of scale, expressed in a decimal number
R = Current reading

LSV = Low Scale Value

FSV = Full Scale Value

Vv = Voltage output

! = Current output

VMax = Maximum voltage available (usually 10Vdc)
IMax
VMin = Minimum voitage available (usually 0 Vdc)

Maximum current available (usually 20 mA)

IMin = Mmimum current available (usually 4 mA)

If the current reading (R) is greater than the full scale value (FSV) the output is Imited to the MAX.
value (typically 10 Vdc or 20 mA).

As an example:
Assume: LSV = 1E-1, FSV = 1E7, R = 1E3, IMax = 20 mA, and IMin = 4 mA.
Then: P [log (1E3/M1E-1) ]/ [ log (1E7) - log (1E-1)]
= log (1E4) / log (1E8)
= 4/8 =0.5
and: I = 0.5(20mA -4 mA) + 4 mA
= 0.5 (16 mA) + 4 mA
= 12 mA

To aid in calibrating the analog output, the high scale or low scale setpoint may be set to force the
output high or low. If the low scale setpoint is set above the displayed value, the analog output goes
to low scale. If the high scaie value is set below the displayed value, the analog output goes to full
. scale. Error code E0008 will be displayed if either setpoint is set to zero. The procedure for
calibrating the analog outputs is contained in Section 5.
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The 956A-201 UDR requires setpoints to be entered which are inherent to each particular detector.
The followmg explams the callbratlon constant and resolving time.

5 [
¢ EEETN

. Conversion ‘Constant ) . o

The first of these set points is the conversion constant. The conversuon constant converts the
detector pulse rate into an mR/h value, using the following equation: -

, -D=(CPM xK) - BKG o : _ o

) Where D = the calculated value in mR/h (used for alarm setpoint limit checks)

L CPM = the current, true, count rate in CPM ( the sum of the 60 most recent 1
second values, corrected for Tau)
K = the conversion constant in mFl/h/CPM .
BKG 0 (not used) o

The value of K is supplled on the detector callbratlon data sheet.

Resolving Time (Dead Time)

" "This constant is a correctlon for the resolving time of the detector. ""As the radiation field that the
" detector is viewing’ ‘increases, the detector cannot count every pulse,. because “some_are in
coincidence or are so -close together that two pulses may ‘look like one. To “correct for this
noniinearity, the resoiving time is corrected for by the following equation:

CPM = Ro ) - - .
1-(RoxDeadT|me) .

Where!’ "CPM = the true count rate”
Ro = the observed count rate (the sum of the 60 most recent 1 second values)
Dead Time = the resolving time ln mlnutes /count . ‘ . L

B

) sheet This value ldentmed as TAU on the data’ sheet . .

"The value of Dead Time is supplied with the detector and is found on the detector callbratlon data
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FUNCTIONAL DESCRIPTION

Eunctional Description

The 955A-XXYYZZ consists of a Model 897A-2XX Detector, a Model 956A-201 Digital Readout, and
an interconnecting cable. Optional local analog display and audible/visual alarm units may also be
provided. The following describes the Model 897A-2XX and the Model 956A-201. Separate
manuals are provided for the Model 958A Local Alarm Units,

897A Series Detector

Functionally, the detector is divided into the GM tube and the preamplifier. The high voltage power
supply for the detector is located in the 956A-201 Universal Digital Ratemeter. The block diagram for
the 897A series Detectors is shown in figure 4-1. For additional information, refer to the applicable
drawings located in Appendix B. The foliowing versions of the Model 897A detector are available:

Mode! Number Range Material

897A-210 0.01 to 1.00E3 mR/h Carbon Stesl Housing
897A-211 0.01 to 1.00E3 mR/h Stainless Stesl Housing
887A-220 0.10 to 1.00E4 mR/h Carbon Steel Housing
897A-221 0.10 to 1.00E4 mR/h Stainless Steel Housing
B897A-230 1.00 to 1.00E5 mR/h Carbon Steel Housing
897A-231 1.00 to 1.00E5 mR/h Stainless Steel Housing

The 897A series detector is a thin walled, electronic tube composed of a negative electrode
(cathode) and a positive electrode (anode). The tube is filled with a mixture of one or more noble
gases, plus a small amount of an additional gas which acts as a quenching agent.

Circuit Description

Quad comparator Z1 consists of two circuit configurations with four states. Three of the four states
are comparators (Z1A is an input comparator, Z1B is an output comparator, and Z1C is an anti-jam
comparator). The fourth state, Z1D, is an oscillator for the anti-jam circuitry. Transistors Q3 and Q4,
with associated circuitry, provide a divide by 2 function, for use with Victoreen analog and digital area
monitor readouts.

When ionizing radiation is not present at the GM detector, the input level of Z1A (pin 8} is higher in
potential than the voltage level at pin 8. Using discriminator bias control R44, the amount of
potential difference can be adjusted between these inputs, allowing input pulse discrimination.
Under the above condition, the output of Z1A is in a high state. R23, R20, and R30 create a voltage
divider which biases pin 7 of Z1B to 7.5 Vdc. R24 and R36 bias pin 6 to 5 Vdc, causing the output
of Z1B to go high. This action allows Q1 to conduct, causing a low state to exist at the output.

When an ionizing event occurs, the GM tube produces a negative pulse which is coupled through
C10 to input comparator Z1A. Pin 9 is now at a lower voltage potential than pin 8, forcing the output
of Z1A to a low state. The voltage at pin 7 of Z1B is reduced to 2.5 Vdc, causing a low output state.
This action causes Q2 to conduct, presenting a +10 Vdc signal at the output (unterminated).

It saturation occurs, the detector provides a high dec current. The current flows through R25, inducing
a voltage at pin 11 of Z1C. When the potential at Z1C is higher than the anti-jam set point (R41),
the output is forced from a low state (normal operating condition) to a high state. Two events occur
when a saturation condition exists:

1. Q5, normally off, enters saturation, clamping the output of Z1A to a low state. The potential at
pin 5 of Z1D is reduced to 2.5 Vdc.

2. CR6 is reverse biased, enabling anti-jam oscillator Z1D. A square wave pulse is produced at pin
6 of Z1B which has an amplitude that is approximately 5.0 Vdc. Since pin 7 was praviously

biased to 2.5 Vdc, an output anti-jam square wave signal is generated and coupled to the
readout.
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The low voltage power supply input for' the ‘preamplifier is jumper selectable. This allows the use of
gither a +10 Vdc or +15 Vdc supply for detector power. If the detector is used in a 955A system, the
_+15 Vdc position is used. If the detector is used-in a 855 analog area mon
Vdc position is used. ' Jumper configurations are fisted below.

v vy

otk

~ -

-

Jumper Position input Voltage
J3 AB +15 Vdc (factory set), digital readout
J3 BC +10 Vdc, analog readout -

toring system, the +10

- The divide by 2 (or binary stage) converts the -GM tube pulse output into-a pure square wave, at a

frequency exactly one half of the value of the input pulse frequency.” “This c;irc_uit provides more
reliable signal transmission to the readout electronics.. The output pulse conditioning is required for
use with the diode pump circuitry used on older analog readouts. .The optional jumper.position, to
use the detector pulse directly (divide by 1), is provided for use with high speed pulse counting

scalers. Jumper configurations are listed in below.

Jumper Position Divide Option ,
i J1,J2 AB 2, sguare wave output (factory set)
J1, J2 BC 1, Direct coupled - - - -
* Anti~Jam Setpoint _ - L

Adjustment of the anti-jam setpoint (R41) is performed during factory calibration. " If replacement of
the GM tube is required, the detector should be returned to the factory for proper determination of
the anti-jam'setpoint voltage, the dead time correction, and the count conversion factor.

Low Level Discriminator

- - In order to reduce electronic noise and the counting of spurious signals, an adjustable low level
discriminator circuit is provided. The discriminator is factory set at 0.5 Volt. R44 is

value.

8S7A SERIES DETECTOR ASSEMBLY _

- Check Source Operation

The check source is pirovideél to ensure that the GM tube and-the préamplifier are functional.

.
.

f

-

Sheck Source actvaton -

sgnal -~ -

Powertrom UDR

y -

- Figure 4-1. 897A Series Detector Bléck Diagram1 E

1
i

:

used to adjust this

-t

T

1

The

check .source consists of a 8 microcurie 36¢; source attached :to'a D'Arsonoval meter movement.

- Upon -actuation of the Check Source ‘function,+15 VDC is applied to the ‘meter-movement.  This
causes the check source pan to move over the access hole in the printed circuit board, exposing the

source to the detector.

increase in the UDR display. Releasing the check source pushbutton applies + 15 VDC to the meter

The GM tube then responds to the radiocactivity present, resulting in an

movement, moving the check source to its de-activation, or rest position.
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Universal Digital Ratemeter (UDR), Model 956A-201

The Model 956A-201 UDR is composed of five (5) circuit board assemblies mounted within the unit.
These circuit boards provide input/output, display, power, and control for the UDR. Each circuit board
is described in detail in the following sections and accompanied by a block diagram where
applicable. Schematic diagrams are located in Appendix B. Figure 4-2 is the system block diagram.

Main Circuit Board

The main circuit board contains the microprocessor, memory, analog output, signal input, and control
circuitry. Some of the circuitry located on the circuit board may not be installed depending on the
model. The following paragraphs explain the operation of the circuits in detail. Figure 4-3 is a block
diagram of the main circuit board.

icropr or

The 6802 /6808 (U15) is a monolithic 8 bit microprocessor with 16 bit memory addressing. The 6802
/ 6808 contains a crystal controlled intemal clock oscillator and driver circuitry.

A 4 MHz crystal is utilized with the internal clock circuitry to obtain 1 MHz operation. The (E) enable
pin on the MPU supplies the clock for both the MPU and the rest of the system. Figure 4-4 is a
typical timing diagram for write and read cycles.

The read/write output signals the memory / peripherals that the MPU is in a read (high) state or a
write (low) state. The normal standby state is read (high).

The valid memory address (VMA) output indicates to peripheral and memory devices that there is a
valid address on the address bus.

The address bus outputs (A0 - A15) provide for addressing of external devices.

The data bus (DO - D7) is bi-directional and is used for transferring data between the MPU and
memory/peripheral devices. The data bus will be in the output mode for a wnte cycle and in the
input mode for a read cycle.

The Interrupt Request Input (IRQ), when low, requests that an interrupt sequence be generated
within the MPU. The processor will wait until it completes the current instruction that is being
executed before it recognizes the request. Various internal registers are stored on the stack before a
branch to the interrupt vector is carried out. When the interrupt routine has completed, the registers
are restored and the MPU continues to execute the program. The IRQ input is not utilized on the
main circuit board, however, it is provided to the external bus connector to be used by IRQ
generating devices located on the option boards.

The reset input (active low) is used to restart the MPU from a power down condition, (restart from a
power failure or an nitial start-up). A low to high transition on this input signais the MPU to begin the
restart sequence.

The nonmaskable interrupt (NMI) input, upon detection of a low-going edge, requests that a
nonmaskable interrupt sequence is generated within the MPU. As with the interrupt request signal,
the processor will complete the current instruction being executed before it recognizes the NMI
signal. Various internal registers are stored on the stack before a branch to the NMI vector occurs.
Upon completion of the NMI routine, the internal registers are restored and program execution
continues.
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MC6802 » MC6808 » MC6802NS

Bus Timing Characteristics -

executsed from

1. Voltage levels shown are V| < 0.4 V, VY4 > 2.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise noted.

3. Al electncals shown for the MC6802 apply to the MC6802NS and MCE808, unless otherwise noted.
4. Usable access tme is computed by: 12 + 3+ 4 - 17.
5. If programs are not executed from on-board RAM, TAV1 applies. If programs are to be stored and

extended delay does not apply. . -

and B parts { MC6BA02, MCE8A08, MCE8B02,

with all parts

« jident. - +.Charactenstics Symbol MCEBO2NS | MCE8A02 MC68B02 UNIT
Number T MCé6802 °1 MCE8BADS MC68B08
- -t - MC6808 - ~ .
- - s Min. |[Max. .} Min. }{Max. | Min. . | Max.
21 Cycle Tims teye - 1.0 10 0.667 |10 - | 0.5 10 us
"2 Pulse Width, E Low - - . PWEL -| 450. |5000 [280 |5000 .| 210 |5000: | ms
3 Pulse Width, E High PWgH -| 450 8500 | 280 - {9700 | 220 8700 ns
4 Clock Rise and Fall Time tr 4 “-- 25 .o- 25 cee 20 ns
9 Address Hold Time tAH 20 .- 20 .- 20 .- ns
12 Non-Muxed Address Valid Time tAV1 160 .- 100 .- 50 .- ns
to E (See Note 5) o1 tave .ee 270 | --- .- . . ns
17 Read Data Setup Time - .| DSR--.} 100 --« }70 .- 60 .--- ns
18 Read Data Hold Time tDHR 10 -e- 10 .-~ 10 .-~ ns
18 Write Data Detay Time 1DDW .- 225 --- 170 -.- 160 ns
21 Write Data Hold Time tDHW | 30 -=- |20 <= | 20 - |- ns
29 Usable Access Time tacC 605 ... 310 .- 235 --- ns
(Sse Note 4) . - - . .-
- ® -
(=) .
o/ >
- Ol Oo—l2
O ()
’ O NN . — '4-@
|| AT | TRXXA
fead Data _. MPU Reag Data Non-Muxed ./Il'
MNonMuxed) |0 —~ NOTE4 NS
-t 29 —
U <_H
o PO O—
Non-Muxsd —-
@ =
NOTES.

on-board RAM, TAV2 aepplies. For normal data storage in the on-board RAM, this

Programs cannot be exscuted from on-board RAM when using A

Figure 4-4. Read / Write Timing Diagram

¢

MC68B08) On-board RAM can be used for data storage
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Reset Glrcui

The reset circuit generates a 650 ms wide low pulse to the MPU reset input and various external
registers. The R1 / C1 network generates a delayed trigger pulse to the U10 muiltivibrator. Upon
power up, C1 charges through R1. When approximately 1.4 volts is reached, U11-8 goes low,
triggering U10. U10-4 goes low, U10-13 goes high; this condition is held for 650 ms. When U10's
delay is complete, U10-4 returns high and U10-13 retums low. The low to high transition on U10-4
signals the MPU to begin a reset sequence. JP1 - Reset Pins, on the circuit board, may be shorted
to initiate an MPU reset for troubleshooting purposes.

Clocks

The system clock is generated by the MPU using a 4 MHz crystal, CR1. The system clock, from
which others are derived, is an output on the MPU pin 37 and operates at 1 MHz.

NMI Clock

The NMI clock is generated by U30, U31, and U32, which are dual decade counters. The 1 MHz
system clock is applied to the U30-1 input. U30 is a divide by 100 counter, while U31 is a divide by
50 counter, with respect to the input frequency. Therefore, U30-9's output is 10 kHz and U31-9's
output is 200 Hz. U32 is connected for operation as a divide by 25 counter, which produces an 8 Hz
output on U32-9.

Wri le Clock

The Write Cycle Clock is generated by U19. The 1 MHz system clock is applied to the U19-2 input,
which is adjusted via VR13 for a -225 ns delay from the falling clock edge. The second stage of U19
produces a 225 ns output pulse width. Figure 4-5 is the timing diagram for the write cycle clock.
Signals short 02 and

short 02 are buffered by U18 to produce write 02 and write 02 which are used by the system.

cLOCK - E ;
:\ : [ \ f
WRIE 02 : - E : W—/—
: 'd—b-:
B
A. 225 ns minimum B, 235 ns typical
Figure 4-5. Wnte Cycle Clock Timing Diagram
dr iver

Line dnvers U12 (low order addresses) and U13 (high order addresses) provide signal buffering and
capability to drive 15 TTL's unit loads for the address bus. The output drives are all internal devices
utilizing address signals on the main circuit board as well as the J3 option interface bus connector for
additional circuit boards.
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Data transceiver U16 is an octal tri-state bi-directional transceiver which provides drive capability to
the data bus. The MPU data 1/O signals are connected to-U16 "A" ports. U16 "B" ports-drive the
data bus under control of the read/write signal. -When U16-11 is low, data is transferred from the *B"
ports (internal bus) to the "A* ports (MPU data). When U16-11 is high, data is transferred from the
*A" ports (MPU data) to the "B" ports (internal bus) during a write cycle. ., - - L

Data transceiver U73 provides buffer and drive capability to the external data bus ‘interface, available
for optional circuit boards on J3. Data direction is controlied by the read/write line on U73-11
providing U73-9 (bus enable) is low, which enables port to port data transfer to occur. The bus
enable signal is generated by the option board/boards when they.are addressed by the MPU. When
U73-11 is low, for a read cycle, data is transferred from the external bus to the internal bus. When
"U73-11 is high, for a writé cycle, data is transferred from the internal bus to the external bus.

i

s

rol Signal Buffer™ - o .
Line driver U18 provides a sigﬁal“drive for all system control signals and clocks utilized by circuitry
within the main circuit board. ' :

Line driver U74 pfovidés the drive for éoﬁtrgl lines and clock signals for external circuitry uiiliziné the
J3 option interface connector. . = - :

+

es n

The master decoder (U14) is an open-collector 32 x 8 bit bipolar PROM. Address lines A15, A14,
.- .- A13, and A12 as well as read/write are used to decode memory and_l/O addresses in 4K hex blocks.
., Table 4-6 lists the output signals from U14. . R C - -

P - e, - -
EN - * ¢ s e

Table 4-6. Output Signals (U14) SRR

U14 Pin Signal Name Address Read/Write

9 . PROM 8000 800O-FFFF "Read Only
' 7 ‘ Spare ) _S:p_a're S o ] .

6 RAM 2000 (futurs) ‘20003FFF! | Readwrite

5 RAM 0000 0000-1FFF Read/Write

4 170 4000-4FFF Read/Wnte )

Tl % - W ‘ bOC;OSFFF ' ) ;erté (-D‘nly,'
2 RAM Read 0000-3FFF Read Only
1 5000 Block 5000-5FFF Read/Write

HERS
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PROM 8000 directly drives the enable pins of the PROM. RAM 0000, RAM 2000 and RAM Read
are logic OR'd with Clock from U17. RAM Read drives the RAM output. Enable pins RAM 0000 and
RAM 2000 act as chip enables for the appropriate RAM. RAM Wiite is logic OR'd with Write 02 by
U17, which is connected to the write enable pins on the rams. The 5000 Block output signal is
applied to driver U74 and connect to J3, the optional interface connector.

The 1/0 output signal is épplied to major function decoder U1 which is a 1 of 8 decoder. U1 utilizes

address lines A5, A6, A7, and AB as well as Clock to generate outputs which are decoded in 32 hex
blocks starting at address 4000. Table 4-7 lists U1 outputs, their functions and addresses.

Table 4-7. U1 Outputs

Address State Address Function

AB A7 A6 A5

0 0 0 O 4000 Register Select

0 0 0 1 4020 Bargraph

0 0 1 0 4040 ACIA (Communication Interface, optional)
0 0 1t 1 4060 SCA (Analyzer, optional)

0 1 0 O 4080 GPIB (General Purpose [nterface Bus)

0 1 0 1 40A0 Analog Input Option

0 1 1 0 40C0 (Spare)

o1 1 1 40E0 (Spare)

Address 4000 is further decoded by the write register decoder (U2) and the read register decoder
(U34). The bargraph output, address 4020, is further decoded by U5. The remaining output
address (4040 through 40E0) are provided to the optional interface connector for use by external
option circuit boards.

PROM

The Programmable Read Only Memory is typically a 27256 which is a UV erasable 32K x 8 bit
PROM. U23, which responds to address 8000-FFFF, is always present. U23 contains the operating
program for the UDR (firmware). Jumper JP2 is normally set from 2 - 3. By setting JP2 from 2 - 3,
A14 is applied to pin 27 of U23 which allows the use of a 27256 PROM (32K x 8).

RAM

Dynamic Random Access Memory (U21) is utilized for temporary data storage. U21, which responds
to address 0000-1FFF (8K x 8 bit), is always present. Data stored in the RAM is lost on power down.

E2
Sixteen (16) monitor specific, operator entered setpoints are stored in 64 bytes of non-volatile

electrically erasable memory (52)_ UB3 provides storage for the setpoints (256 bytes max.). U35 is
an 8-Bit control register.
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Read - Write Cycles

A read cycle is performed by sequencing RAM 0000 and RAM Read, while-RAM Write is held high
. (inactive). . The address (A0 - A12) are latched by the failing edge of RAM 0000. Data becomes valid

approxnmately 250 ns later.

0

i

A write cycle is performed by sequencing RAM 000 and RAM Write, while holding RAM Read high

(inactive).

000. Data is strobed into RAM on the fallmg edge of RAM Wnte

Write Register Decoding

Decoding for write registers within the main circuit board is performedfby U2, whichis a 1 of 8

decoder.

-

i !

ldentical to the read cycle, the address (AO - A12) are latched by the falling edge of RAM

Control signals for U2 are Reg. Select, R/W (active high), Write 02 as well as addresses

A1, A2, and A3. U2 decodes two addresses per output, starting at 4000, and ending with 400E.
These outputs are active low. Table 4-8 lists wnte registers, thelr assrgned functlon and address.

Table 4-8. Write Register Functaons

.y

~ Address State

, Hex Address” Function .
Ml A3 A2 A1 . L
Lo..0+0 4000 - Status Indicators
o o 1 4002° E2 PROM

0 1 0 4004 D/A Converter
0 1 1 4006 Display Control
1 0 0 4008 Display Data .
1 0 1 400A Counter Control
1 1 0 _400C Relay Control

k R DR R 400E (Spare) o

r rol (Wri nl

" “The counter. control register (U43) is an. 8 bit register with clear, and résponds .to-address 400A.
Upon initial power-up, the system resets all outputs Iow Table 4-9 lists the counter control reglster
- = write functions.

Data wntten into U43 remalns at the outputs until a reset occurs or new data is

written.

NOTE .

3
1

Table 4-9. Counter Control Register Write Functions

- -~Data Bt o “|”" Function
Do Counter Clear
D1 Counter Enable
D2 HV Shutdown
D3 HV Select
D4 Clear Switch Latch
D5 Not Used
D6 Not Used
D7 Not Used
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! I ister
The Relay Control Register (U44) is an 8 bit register with clear, and responds to address 400C. Upon
initial power-up, the system reset signal sets all outputs low. Data written into U44 remains at the
outputs until a reset occurs or new data is written. Table 4-10 lists relay control write functions.

Table 4-10. Relay Control Register Write Functions

Data Bit Function

Do Fail Relay and Indicator

D1 Check Source Relay

D2 Warmn Relay

D3 Alarm Relay

D4 Rate-of-rise Relay (not used)
D5 Remote Indicator (not used)

With the exception of the fail bit (D0), all outputs are applied to U48, which is an inverting open
collector driver. The outputs of U48, including fail, drive (via the J2 connector) mechanical relays
located on the relay board. The fail bit is used as an input to U47-3 which, when set high-low-high
once per second, causes output U47-6 to remain low. Should this high-low-high sequence fail to
occur (under MPU control), U47 will time out and set U47-6 high, causing the fail indicator on the
panel and the fail relay to de-activate. U48 also drives the remote indicator (when used) on the front
panel.

rgraph ite Oni
The bargraph addresses are decoded by U5, which is a 1 of 8 decoder. Control line inputs to U5 are
R/W, Write 02, and Bargraph. When the bargraph address is selected (4020-4025), U5 further

decodes the addresses listed in Table 4-11.

Table 4-11. Bargraph Write Address

Address State Hex Address Function Dnver
A3 A2 A1

0 0 0 4020 Green 1-10 us5, Us6
0 0 1 4021 Green 11-20 us7, Us8
0 1 0 4022 Green 21-24 us9

o 1 1 4023 Red 1-10 Us0, uUs1
i1 0 0 4024 Red 11-20 us2, Us3
1 0 1 4025 Red 21-24 us4
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The outputs of U5 drive the Iatch enable pins on U50-U59 in palrs as shown in Table 4-11. U50-U59
are BCD-to-7 segment latch/decoder/drivers. Each drives five segments (either red or green) with the
exception of U54 and- U59 which drive four segments -each.. BCD to bargraph decoding is
accomplished by latching data into the ‘appropriate devnce to tum on-the required bargraph
segments Segment decoding is shown below: .- .

s

- Typical 7 - Segment . _ BCD Character
8 ‘ - LED1OF5= 1
— LED20OF5= 7
f" ' b . . LED3OF5= -3.
 — . LED4OF5= 9 -
LEDSOF5= 8
¢ l I° - . - NONE= A=F
d

Assume that all bargraph segments are off. Example: Write hex data 38 to bargraph address 4020.
Data 38 is stored, low byte (8) in US55 and high byte (3) in US6. Data (8) in U55 causes the code for
an 8 to be output, which drives all output segments. The result is that the first five green LEDs turn
on. Data (3) in U56 causes the code for a 3 to drive segments 1,2, and-3 connected to that device.
The result is that the first 3 of 5 segments associated with U56 will turn on green.

v -

Status Indi Write Only)

The status register (UB0) is an 8 bit register with clear, and responds to address 4000. Data written
into U0 remains at the outputs until a reset occurs or new data is written. -Upon initial power-up, the
system reset sngnal sets all outputs low. The status indicator write functions are listed in Table 4-12.

Table 4-12. Status Indicator Wnte Functions

Data Bit - Function

Do Check Source Indicator

.| D1 ) Rate (not used) - S
D2 Overrange Indicator oL T o,
D3 Warn Indicator
D4 High Alarm Indicator
D5 R/hr Backiight e
‘D6 - “kR/h Backlight )
D7 -| mR/Mh Backhght~ - ¢ ‘

USO outputs, when high, control U61 inverter/driver to activate the appropriate front pane! status
|ngncators U60 outputs, when low, control U61 to deactivate the appropriate front panel status
indicators.

P
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Display Control (Write Oniy)

Registers U71 and U72 are used to control and display data on the front panel 7-segment displays.
Five digits are used along with two spare digit drive signals. The display control register (U71) is an 8
bit register, utilizing four data bits (D0-D3). The display data register (U72) is also an 8 bit register
utilizing five data bits (D0-D4). Both U71 and U72 outputs are reset (low) upon initial power-up.

U71 is used to select the digit to be written as well as to set the WRITE bit input to U75, the display
controller. U72 is used to enter the data to be written and a decimal point for the selected digit.

U75 is a universal eight digit 7-segment LED driver controller used with common anode devices.
Address inputs (A0-A2), supplied by U71, are used to select the digit as shown below:

A2 A1 A0 Selects
o) 0 0 Digit 1
0 0 1 Digit 2
0 1 0 Digit 3
0 1 1 Digit 4
1 0 0 Digit 5

7 - Segment Front Panel Display

Digit 5 Digit 4 Digit 3 Digit 2 Digit 1

Data inputs D0-D3 and the decimal point, supplied by U72, are used to enter data in the selected
digit as shown in Table 4-13.

Table 4-13. Hex Data (Written to Address 4008)

HexDataO123456789ABCDEF

Display 0123456789-EHLP(bIank)
Character

The display controller contains all necessary circuitry including address decoding, static RAM, and
multiplex oscillator for interdigit blanking.
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The D/A converter (U32) is an 8 bit buffered multiplying device which-responds to address 4004.
Data is written and latched by U82 when CS and WR are active (low). The converter is configured for
unipolar operation with a voltage reference of + 10VDC. Below is the digital to analog conversion
table with the voltage measured at U82-1 referenced to ground.

" "MSB LSB " 7" 77 Analog Output T
1111 1111 : -10VDC
1000 0000 . .© - | . -5 Vdc
0000 0001 -. - _ |. -0.039 V
, 0000 0000 - ) oV

LI

~

UB1 operational amplifier 1 buffers the converter output-to drive the three analog output circuits.
This voltage is also provided to J4, analog option connector. J4 is provided with the necessary
supply voltages to configure a custom analog output range for special applications (i.e. 10 mV to 50
mV). U81 operational amplifier 3 provides the user with a 0 - 10 volt analog output. VR1 is the zero
adjustment and VR2 is the gain adjustment for the 0 - 10 volts output.

The circuitry comprised of U80 operational amplifiers 1 and 2, as well as U81 operational amplifier 2,
provides a 4 - 20 mA uUser output. 'VRY7 is adjusted to obtain a' 4 mA reading on the output,’and VR4
is adjusted to obtain a 20 mA reading on:the output. UB81 operational amplifier 2 and Q1 are
configured ‘as a constant current source controlied by the output 'of 'UB0 operational amplifier 1.". The
positive feedback circuitry, comprised of R41 and R43, ensures that the output current will remain
constant regardiess of the output load impedance. The maximum load impedance is 500 ohms.

The circuitry comprised of U80 operational amplifiers 3 and .4 as well as U81 operational amplifier 4
provides a second 4 - 20 mA user output. Operation is identical to the circuitry previously described
in this section. . VRS is adjusted to obtain & 4 mA reading at the output-and VRS is adjusted to obtain

. a 20 mA reading at the output.

Bead Register Decoding

Decoding for READ registers within the main circuit board is performed by U34, which is a 1 'of 8
decoder. Control signals for U34 are REG SELECT, and R/W (active high) as well as address A1,
A2, and A3. U34 decodes address per-output, starting with 4000 and ending with 400E. These
outputs are active low. Table 4-14 hsts the READ register, the assigned function and the address.

Table 4-14. Contrql Sigpal Addres§ Dgcgdmg (L_J:34)3~

Address State Hex Address Function _ ..
A3 A2 A1 - -
.0 0 0 . 4000, e -8witch Interfface, -~ _-- -
0 0 1. 4002 -~ .- . - . | DataEntry: :
0.1 0 © .| 4004 . - + -] Gross Counter Low _ .,
.0 71 17 4006 . , .| Gross Counter High ... -
1 0 .0 4008 - -Sensitivity Seiect - - -
1. .0 1 - 400A . | (sparey - - -, --:
11 0 400C - - - | (Spare), -~ - - S A
1”’ - 1,4 1 4005 ' - (Spal’e) . R 4
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Octal buffer U36 functions as an interface to supply the status of the switches _for data entry to the
internal data bus address (4002). The data entry read functions are shown in Table 4-15. The

function switch logic is shown in Table 4-16

Table 4-15. Data Entry Read Functions

Data Bit Function

Do Enter Switch (Active Low) :

D1 Value Select Switch (Active Low)

D2 Digit Select Switch (Active Low)

D3 (Not Used)

D4 (16 position function switch, see Table 4-16)
D5 (16 position function switch, see Table 4-16)
D6 (16 position function switch, see Table 4-16)
D7 (16 position function switch, see Table 4-16)

Table 4-16. Function Switch Logic

Hex Data D7 D6 D5 D4 Position Function
F 1 1 1 1 0 High
E 1 1 1 0 8 Calibrate Mode
D 1 1 0 1 1 Warn
C 1 1 0 0 ] Underrange
B 1 0 1 1 4 Overrange
A 1 0 1 0 C Undefined
9 1 0 0 1 5 Conversion Constant
8 1 o] 0 0 D Undefined
7 0 1 1 1 2 Tau
6 0 1 1 0 A Undefined
5 0 1 0 1 3 Full Scale Value
4 0] 1 0 0 B Undefined
3 0 0 1 1 6 Undefined
2 0] 0 1 0 E Undefined
1 0 0 0 1 7 Low Scale Value
0 0 0 0 0 F Undefined
Gros r (R ni

The gross counter is a 16 bit configuration. Octal buffer/drivers U40 (4004) and U41 (4008) interface
the low and high counter bytes to the data bus from U45 and U46 respectively. Dual module 16
counters (U45, U46) accumulate counts from the signal processing circuitry over a program controlled
sample period and make this data available to the MPU. A high level on U45 pins 2 and 12, and
U46 pins 2 and 12 cause the counters to clear in anticipation of a sample being initiated. A low level
activates the counters to accept pulses from the signal processing circuitry. Maximum count for a
sample period is 32,768. When this count is achieved, U46 pin 8 goes high which causes the pulse
counting to stop. This condition is recognized by the MPU as an indication of counter overflow.
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Sensitivity Select (Read Only)
Octal buffer U42 functions as an interface to provrde the status of the sensitivity selection jumpers,

‘mode jumpers anti-jam blt data, and serial data from E2 PROM to the internal data bus and MPU.
U42 responds to address 4008. The ‘sensitivity read functions are listed m table 4-17. :

Table 4-17. Sensitivity Select Read Functions

~DataBit' | Function =~~~ ' - SRR N B
DO Serial data from E2 PROM
D1 Anti-Jam
D2 {not used)

,D3 . JP3-5 . | (IN) Inhibit alarms during check source operation (factory setting)

. T (OUT) Alarms active dunng check source operation . -

D4 JP3-4 “(IN) Fails in five minutes with no counts (factory settmg)

(OUT) Does not fail

-D5 - -+ JP3-3 | (OUT) Auto alarm acknowledge, after counts return to normal -
(lN) Manual Reset (factory settmg) ca e ‘

JP3 jumper IN MPU reads a low (0) = . .. :
JP3 jumper OUT MPU reads a high (1) T -

[ PR

Switch Inputs — L

- Odtal inverting buffer UB2 functions ‘as an interface to provide the status of the front panel .control
~switches to the internal data bus and MF’U -ug2 responds to address 4000. The swrtch input bit
assrgnments are listed in table 4-18. B} . . . ;

[ - -

Table 4-18. Switch Input Bit Assrgnments (U62)

Data Bit Function
. . bo; . S ‘Alarm Acknowledge , -

D1’ o T, " Check Source . . . : -
.|, B2 T .- (Spare) . L S
. .|- B8 .. (Spare) B
- D4 Rate-of Rise (not used) S

D5 Warn Alarm -

b6 . - < .} .High Alarm . . . .

b7~ S . Hrgh Voltage (not used)

LS

‘,y -

‘When a switch'is pressed the appropnate mput to U62 is pulled low When Us2 is read by the MPU

" a high (1) is available on the data bus. When'no switches have been pressed, all outputs (U62) will

be low when read. USB3 is a latch which latches switch data from thé check source and alarm
acknowledge switches. The MPU controls the-clear switch latch _signal to-reset UB3.- The circuit
comprised by S1, D1, and R11 is a remote alarm- -acknowledge. . R11’is selected to allow a 20 mA
signal to flow through the S1 infrared diode when a given voltage is present on the J8 remote

.. acknowledge input. When this voltage is present, the S1 infrared diode is forward:biased, causing

- the S1 phototransistor to conduct. This effectively forces a low (0) to .U63-10, setting the alarm
acknowledge bit.
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Qption Board Bus

The option board bus is available on connector J3. All address, data, and control signals are
provided to allow various digital/analog circuit boards to directly interface to the main circuit board.
Decoded signals for asynchronous communications interface adapter option, and the general
purpose interface bus option are available on the option board interface connector.

Sianal Input Circu

Detector input pulse circuitry consists of an input buffer, high/low discriminators, sigr_mal detection, anti-
jam and signal multiplexer circuits. The following paragraphs describe circuit operation in detail.

Butter Amplifier

The detector input is connected to J6. The input impedance is 50 ohms to match the signal cable
and the detector's output impedance. Jumpers JP4 and JP5 are used to select the proper pulse
polarity as shown below.

Jumper Function Remarks

JP4 1-2 Pulse Polarity (Input) For negative input

JP4 2-3 Pulse Polarity (Input) For positive input (factory set)
JP5 1.2 Pulse Polarity (Shield) For negative input

JP5 2-3 Pulse Polarity (Shield) For positive input (factory set)

The detector input signal (with appropriate polarity jumpers installed) is applied to unity gamn bufter
amplifier US0. VRB8 is used to fine adjust for unity gain. Regardless of input signal polarity, U90-6
outputs positive going pulses. VRS is a zero offset adjust for US0. The buffer amplifier output is
provided to the J7 connector (for use by analyzer option circuitry) as well as the high and low
discriminators. TP-Pulse is available as a test.

iscriminat

The low level discriminator 1s comprised of comparator U91 device 2 and associated circuitry. VR11
is used to set the trip threshold. The adjustment range is 50 mV to 1 volt, which can be measured at
the low discnminator test jack. As the positive pulse, applied to the input, passes through the trip
threshold, the output (U91-6) is forced low. When the pulse returns through the tnip threshold, the
output U91-6 returns high and is ready to accept another input pulse. Pulses below the trip
threshold do not tngger the output.

The high discniminator is comprised of comparator U91 device 1 and associated circuitry.  VR10 is
used to set the tnp point. The adjustment range is 3.5 to 7.5 volts, which can be measured at the
high discnminator test jack. As the positive pulse, apphed to the input, passes through the trp
threshold, the output (U91 device 1) is forced low. When the pulse returns through the tnp threshold,
the output (U91 device 1) returns high and is ready to accept another input pulse. Pulses below the
trip threshold do not trigger the output.

The normal factory setting are: Low Disc.: 0.500 Vdc
High Disc.: 7.000 Vdc

Figure 4-6 shows signal "A" below both discriminators, signal "B" between discriminators, and signal
*C* above discriminators.
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High Disc. Setting, v
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Low Disc, Setting, 0.5V
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+5Volts
LowDisc. -
., . Output U91-6

uBn

0Volt

.

e e e e e e e ek e -

+ 5 Volts

High Disc.
Output U91-1 N

“ovelt . .

.~ +5Volts ,

Output to pulse
counung circuiry .

"oVl - -

:

- A:- . This pulse is below the Jow discnminator voltage and is not passed

C: This pulse is above the upper discrimunator and is not passed.

Figure 4-6. Discriminator Operation.

B:  ‘This pulse'is above the low discrimunator v;oltzgc and below lhc upper dx;cnnuxiator voltaéc, and isﬁpasscd to the counters
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Signal Detecti

The circuitry comprised of flip-flop US3 and inverters U11 and U94 utilize the low discrimingatgr and
high discriminator outputs to ensure that only input signals which peak between the discriminators

are made available to the gross counters.

When US3-2 counter enable is brought high, under software control to initiate a sample period, and
the low discriminator threshold is exceeded, a positive going edge on U93-3 clocks a high into flip-
flop U93-5. Assuming the high discriminator has not been exceeded, when the input pulse returns
through the low discriminator threshold, a positive going edge on U93-11 clocks the high on U93-12
to the output US83-8. A dslayed positive pulse produced by the R/C network (R80/C35) on U93-_13
allows the flip-flop output U83-9 to remain high until the delayed pulse on U83-13 retumns low, which
resets the output US3-9 low. U93-9 is connected to the signal multiplexer circuitry as described

below.

When an input pulse exceeds both the high and low discriminators, the high.(U93-5) clocked by. t_he
transition through the low discriminator is reset by the low (U91-1) resulting from the transition
through the high discriminator. This action causes no pulse to be generated at U93-9.

Signal Multiplex

The signal mutiplexer comprised of U101, U102, and U94 allows the MPU to select either the
radiation pulse or the frequency output representing the high voltage to be input to the gross
counters. When counter enable is active (high), the signal detection circuit output (representing
radiation ) is routed to the gross counters. When HV select is active (high), the HV frequency is
routed to the gross counters. The outputs connected to pull-up resistor R81, are open collectors
allowing the most significant bit of the counters to force this node low, effectively terminating the
pulse input to the counters and indicating an overfiow condition.

Anti-Jam Cirguitry

The anti-jam circuitry allows for the detection of rapid increase in pulses (due to a rapid increase in
radiation at the detector) and provides a bit to the sensitivity select register. A detector will reach a
point, in a very high radiation field, when it will no longer provide pulses, but conducts continuously.
The absence of pulses would normally indicate a low radiation field, when in actuality this is not the
case. The purpose of the anti-jam circuit is to detect that this situation is about to occur, and to
indicate it to the MPU. The MPU will then shut down the high voltage.

The input to the anti-jam circuit is provided by the low discriminator output (US1-6). JP7 selects
detector type, 1-2 for scintillation detectors and 2-3 for GM type. Q3 turns ON/OFF with input pulses,
which allows C39 to charge to an average DC level. VR12 (adjustment range O to 1.6 volts) 1s used
to adjust the trip threshold on comparator U92-2. When the repetition rate of the input pulse causes
C39 to charge and the DC level to exceed the threshold, comparator output U92-1 (low in normal
operation) is forced huigh. When this occurs, U96-2 goes high (U96-1 is high after power-up) U93-3
goes low and U96-4 goes high. Diode D9 effectively latches this circuit in the jam mode. That is, if
C39 discharges (due to absence of input pulses) and U92-1 goes low, D9 becomes forward biased
which holds U92-2 high. The high, now on U96-4 causes Q4 to turn on driving Q5 on, forcing U96-
8,& 9 node to ground. In-normal operation, JP6 is n position 1-2 allowing high current flow through
F1 (1/20 Amp fuse) causing it to blow. R82 will now hold U96-8,& 9 node at ground, causing U96-10
-(anti-jam bit) to be active (high). At this point, normal operation can only be achieved by replacing
fuse F1. Jumper JP6 - position 2-3 is for test purposes only and allows fuse F1 to be removed from
the circuit and R79 provides pull-up to + 5 volts. In this mode, cycling of power resets the anti-jam
circuit. R93/C41 on U96-1 provides a delay from power-up to Inhibit false tripping of the anti-jam
circuit.
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The high voltage is utilized by a GM detector.(typical range 500 volts to 650 volts). The-adjustment
-range of the .HV supply is 300 Vdc to 1800 Vdc. The HV output is short circuit proof in that it will
current limit the oscillator 'section within ten seconds of the output being shorted. The board plugs
into the main circuit board at the J8 connector.

R5 and assoc:ated cnrcuntry provide the DC voltage adjustment to U1 device 3. The output U1-8 will
vary under control of R5.

Operation‘amplifier U1 device 1 drives transistor Q1 which in turn drives the oscillator section
transistor Q2, the transformer primary and feedback windings, and -associated circuitry. As R5 is
adjusted to increase the high voltage, U1-8 voltage increases which causes-U1 device 1'to increase
transistor Q1 base current. “This increases the emitter/collector current, raising the voltage on the
emitter. As this control voltage increases, the voltage developed across the transformer primary also
increases. The transformer secondary increases in voltage which causes the hlgh voltage output to
increase. The voltage quadrupler operation is illustrated in figure 4-7. <

R2 is a 1000:1 voltage divider which provides feedback to control the high voltage. U1-2 is used as
a buffer between the 1000:1 divider and the 1000:1 output signal. This output signal is also utilized
by U1-1 to regulate the high voltage and is sent to the HV test jack. The shutdown signal (provided
by the controlier) when low, has no effect on the high voltage. When the shutdown signal goes high,
Q3 conducts causing Q1 to turn off. This action forces the oscnllator to turn off, effectively shutting
down the high voltage.

Short cireuit protection is provided by the positive temperature coefficient thermistor (PTC) The PTC
resistance in normal operation is nominally 5 ohms. When the high voltage output is shorted, the
control circuitry U1 device 1 attempts to maintain regulation by increasing the base drive for
transistor Q1. Excessive current flows through the PTC, causing the internal temperature to
increase. As the temperature increases, the PTC resistance also increases dramatically. The effect
is that the control voltage to the oscillator is decreased.to a minimum level. The response of the
PTC is approximately ten seconds. Removal of the short circuit condition results in restoration of the
high voltage to the preset level.
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Figure 4-7. High Voltage Output (800VDC).
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lay Circuit Board

The relay circuit board contains five independently controlled mechanical relays. Each relay provides
two Form C sets of contacts with the exception of the check source and alarm relays which provide a
single Form C set of contacts. Interconnection is from J2 on the relay board to J2 on the main circuit
board. The control signals (active low) and + 15 volts common are provided. The relays typically
perform the following functions:

K1: Spare

K2: Check Source
K83: Fail

K4: Warn

K5: Alarm

The relay contacts “are provided to the-user via rear panel connector P1.” See specifications for
_contact ratings. Varistors (V1-V16) provide transient protection across the contacts.

 Eront Panel Circult Board -
i The front panel circuit board consists of the 7 segment display, backlights, status indicators,
' switches, and bargraph assembly. The front panel interfaces to the main circuit board via

interconnecting row 100, 200, and 300. The main power switch also mounts to the front panel circuit
board Refer to flgure 4-7 ior a view of the front panel

irui ription (Front Panel Circui
‘The 7 segment displays are controlled by the dxsplay controlier as descnbed in 'Dlsplay Control".

"The bargraph is controlled by the circuitry described in "Bargraph (Write Only)". The status indicators
‘are described in "Status Indicators (Write Only)". watches are described in "Switch inputs®.
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0 Suppl

The UDR power supply is rated at +5 volts @ 3 amps, +15 volts @ 2.0 amps, and -15 volts @ .5
amps. The input is user selectable at 115 Vac (92 to 132 Vac) or 280 Vac (180 to 264 Vac). The
power supply is designed to mest safety requirements UL/CSA/VDE. EMI emissions comply with

FCC/Class B requirements.

The AC input to the power supply may range from 80 to 204 Vac @ 50.60 Hz. The 856A, however,
must be configured for use at 125 Vac, 50/60 Hz as a factory option.

The power supply provides all internal UDR voltages as well as detector supply voltages. All outputs
are protected with automatic recovery upon removal of overioad or short circuit condition.

io reuif r

Option circuit boards are instalied into the 50 pin J3 connector availabie on the main circuit board.
As many as three option boards may be stacked into the J3 bus. The foliowing paragraphs describe
the available options. A separate manual for each option board is available with more detailed
information. Listed below are the option boards currently available. Refer to Table 1-1 for currently
available modifications and to Appendix C for the Bill of Materials.

1. 942-200-75: ANALOG INPUT OPTION BOARD - (Generally not used for normal operation with
the 956A-201 UDR, however, it is used if the UDR is pant of a simulator) Contains four
separate channels for analog inputs. A 0to 10 Vdc input or 4 to 20 mA input can be selected
independently for each channel using the jumpers and switches provided on the board.
Possible inputs to the board include: temperature, pressure, flow, or simulated radiation.

2. 942-200-80: COMMUNICATIONS LOOP OPTION BOARD - Designed to enable a EIA
RS232C serial communications between VICTOREEN's ratemeter and a user computer system
or CRT terminal, with baud rates ranging from 50 to 18200 baud. An asynchronous
communication interface adapter is utilized to format the data and control the interface.

The VICTOREEN communications interface option board also provides the necessary circuitry
to allow interconnecting to a VICTOREEN proprietary serial communication port. This interface
aliows multiple UDRs to share a common six wire cable to a main central processor unit.

3.  942-200-95. ANALOG OUTPUT BOARD - Designed to provide a user selectable single output
voltage of: 0 - 10 Vde, 0 - 5 Vde, 0 - 1 Vde, 0 - 500 mVdc, 0 - 100 mVdc, 0 - 50 mVde, or O -
10 mVdc.

4. 942-200-85M1: DUAL ANALOG OUTPUT BOARD - Designed to provide two user selectable
output voltages. Output #1 15 either 0 - 5 Vdc, or 0 - 10 Vdc, while output #2 is either 0 - 10
mV dc, 0 - 50 mVdc, 0 - 100 mVdc, 0 - 500 mVdc, or 0 - 1 Vdc.

4-45

—
et
P



(BLANK PAGE)

4-46



Section 5 - Maintenance
Maintenance

The 955A Area Monitoring System is designed to operate for extended periods of time with no
scheduled maintenance required. However, periodic inspections may be performed to verify system
integrity and calibration have not changed. If a problem develops, verify system calibration per
section 6, or trouble shoot the system per section 7 and the drawings in Appendix B.

NOTE

If a maintenance question arises, please contact the Victoreen
Customer Service Department at (216) 248-9300 for assistance.
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Section 6 - Calibration °

l

Callbration =~ : )

The 897A GM Detector is factory calibrated on a 1="Cs / °°Co range. A 20%,8 pomt NIST traceable
factory calibration performed to obtain the calibration factor and dead time correction for the
detector. The calibration factor and dead time correction (referred to as TAU) are stated on the
factory calibration data sheet, and are adjusted via setpoint numbers 5 and 2 on the 956A°UDR. A
field test source, P/N 848-8, is available as an option to verify detector operation. The detector, with
"~ integral “preamplifier, should be returned to Victoreen for recallbration whenever performance
degradation is noticed (i.e. detector response is not within & 30% of the decayed source value in

either the closed or’open position.)

rati lectronic Adjustment
Table 6-1 lists the electromc adjustments for the 956A whxle Table 6-2 lists electronic adjustments for
the 897A detector. The procedures for makmg these adjustments are contained in the factory
calibration and test procedures listed below.  Note that test firmware is required to perform most of
the critical adjustments. Hefer to Section7 for a descnptlon of _user performed adjustments.

} . -~ NOTE’ )
The adjustments Iisted in Table 6-1 and Table 6-2 are for standard
equipment. If an analog output option board has been furnished
with the ratemeter, refer to the analog output option board
instruction manual for additional adjustment instructions.

Table 6-1. Electronic Adjustments, UDR = . . -

Adjustment Purpose Type

VR1 - ~ Zero Adjust /0 - 10 Volt Analog Output .. Field
VR2 Galn Adjust / 0 - 10 Volt Analog Output - ' Field
VR4 20 mA Adjust/ 4 - 20 mA Volt Analog Output #1 Field
VRS 20 mA Adjust/ 4 - 20 mA Volt Analog Output #2 Field
VR6 4 mA Adjust/ 4 - 20 mA Volt Analog Output #2 ~ Field
VR7 - ) : 4 mA Adjust/ 4 - 20 mA Volt'Analog Output #1 Field
VR8 L Gain Adjust / Signal Input Op Amp - ’ -+ - Factory
VRS DC Offset Adjust / Signal input Op Amp < -~ . .. Factory
VR10 High Discriminator Adjustment Field
VR11 Low Discriminator Adjustment Field
VR12 Anti-Jam Threshold Adjust . Factory
VR13 ; . " Write Cycle Clock Adjust ~ T % - "L i Factory
HV Supply R5 ~- | High Voltage Adjust - -, = .* . -7 .=~ ~  "Field
VR51 +5 VDC Power Supply - * - ~ <+ .- Figld

Table 6-2. (Electrduic Adjustments, Detector

Adjustment Purpose - Type

Ra4 Detector Input Discriminator Factory
R41 Anti-Jam Threshold (Factory Adjustment Only) Factory

The following factory calibration and test procedures are included for reference at the end of this
section:

Document Description

CAL-GM1 Factory Calibration Procedure, 897A GM Detector
TPBI97A Factory Test Procedure, 897A GM Detector
TP956A-201-3 956A-201 Digital Ratemeter Factory Test Procedure

TPO56A/897A-21X Loop Test Procedure - Low Range Detector
TP95BA/B97A-22X Loop Test Procedure - Medium Range Detector
TPO56A/897A-23X Loop Test Procedure - High Range Detector



955A System Field Calibration

A field test source is available to verify the response of the detector to a known radioactive field in a
fixed geometry. The following test sources are available:

Model Activity
848-8 100 mCi Cs-137
848-8A 20 mCi Cs-137

848-8 Test Source provides tree data points when used with the 897A-22X or 837A-23X detector.
Two points are available when used with the 897A-21X, low range detector. Should a third data
point be required for the 897A-21X dstector, use of the 848-8A Test Source is required.

The following adapters are required to use the above test sources:

Detector Adapter

B897A-210 848-8-105

897A-220 848-8-105

897A-230 848-8-105

897A-211 848-8-105 & 848-8-400
897A-221 848-8-105 & 848-8-400
897A-231 848-8-105 & 848-8-400

Extreme care must be used when testing a system that has power
applied. A 600 Vdc potential exists on terminal P1-10 of the
detector and P4 of the 956 UDR. This potential will exist for one
minute after power is removed.

[ CAUTION |

For WARNINGS and CAUTIONS pertaining to the use of the Model
848-8 field calibrator, refer to the applicable field calibrator
instruction manual.

NOTE

Voltages can be measured as soon as power is turned on, but
further alignment should not be attempted until the instrument has
had at least one hour to stabilize after startup.

NOTE

The following procedure applies only to an 897A series detector
that has been previously calibrated and is functioning normally.



-
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NOTE

If a question arises on the use of the field calibrator or the
adapter, refer to the applicable instruction manual for the
calibrator or adapter.

NOTE

By using two field_callbrators In three ‘positions each .(open,
. closed, and intermediate) a total of six different exposure levels
can be obtained. Select from these exposure levels the ones that
correspond to the Ievels listed in Table 6-4.

1. To use the test sou'rce determine the current radiation mténsxty for the closed, intermediate, and
open positions from the decay curves on the field calibrators. Determine upper and lower
tolerance limits by taking -75% and 125% of each intensity level.

Do not turn the key of the field calibrator, until instructed to do so.
. -Failure to comply may result In radiation exposure to the operator. -

-
PR S

Insert the applicable adapters into the field test source.
Insert the applicable 897A detecto?, small end down; intd the,field Source adapter.

Insert the key, DO NOT tum. - - -

SR E X

Record the displayed value (thlS is the CLOSED position).

' b NOTE
. To put the field calibrator in the open position, the detector must
" be installed in the calibrator. Insert the key and turn it. Rotate the
hand knob fully The detector is fully exposed to the radiation
source. . This |s the OPEN position .

To put the field calibrator in the intermediate position, start from
.the closed position and hold a counter-clock-wise pressure on the -
" .key while rotating the knob to the open posmon A stop will be felt ., .
before the open position is , .reached. This is the Intermedlate -
Position. .

6., Turn the key, and rotate the control Iever until the Intermediate posmon stop is felt.

llllll

" Record the reading. _, _ P TR

PR >~ ¢ -

NOTE
The detector cannot be removed until the field calibrator is put
back to the closed position and the key is removed.

7. Turn the control lever to the full counter-clockwise, or OPEN position. Record the reading.
8. Remove the detector from the field calibrator.
9. The values recorded in steps 5, 6, and 7 should be between the values calculated in step 1.
NOTE
If the values recorded are not within the calculated range, then the
detector is out of callbration. Return the detector to Victoreen for

evaluation and determination of proper course of action. Do not
attempt to change the conversion constant to “fit" the readings.
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Detector Calibration

Plateau Verification

NOTE

Plateau verification does not need to be performed If the detector is
supplied with a calibration data sheet, identifying the factory high
voltage setting.. It may, however, be performed as a preventative
maintenance test for monitoring changes In the length of the detector
plateau over time. It should be performed if the detector calibration
data sheet is not available. If the detector is a replacement part, the
high voltage should be set to the value shown on the calibration data
sheet supplied with the detector.

To determine the optimum high voltage setting for the GM detector, perform the following:

1.

Connect an electrostatic voltmeter to the high voltage section of the readout. Adjust the high
voltage to 500 Vdc.

Connect a counter o the input pulse circuitry at the readout. Adjust the counter for a 1 minute
time base.

Place a source near the detector and position it so that a reasonable count rate will be
displayed on the readout.

Using the counter, take a 1 minute count. Record the high voltage setting and the gross count
rate.

[ CAUTION |

Do not exceed 650 Vdc under any condition. Damage to the GM tube
will occur.

Repeat step 4, increasing the voltage in 20 Vdc increments until the maximum operating
voltage s reached.

Plot the resulting data, gross count rate vs. high voltage. Locate the plateau where the slope
is minimized ( between the minimum voltage of 500 Vdc and the maximum voltage 650 Vdc).
The operating point should be the mid point of this plateau. Figure 6-1 is an example of the
detector plateau

if the platzau is not within the 500 Vdc to 650 Vdc range, return the unit to Victoreen for GM
tube replacement and factory NIST source range calibration.
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VICTOREEN, INC.

TITLE:
CUSTOMER: N/A
DOCUMENT: CAL-GM1 REV. F

GM Detector Calibration For Area Monitoring Systems

DOCUMENT REV. LEVEL

DESCRIPTION/PAGES AFFECTED

A ORIGINAL ISSUE
B Change position 4, 0 and 1 filter page 4
General revision to comply with S.0.P.
C 450.001; pages 3 through 8
Add sign-off line for physicist on pages 6-8
D *to background on pages 6-8
General revision to incorporate MICR use
and computer data sheets. Added 857 &
E 857A Detectors; pages all.
Correct typographical errors, clarify
F 94085701 usage and delete cal. points.
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VICTOREEN, INC.

TITLE: GM Detector Cahbratnon For Area Monitofing Systems )
CUSTOMER: N/A :
DOCUMENT: CAL-GM1 REV. F

1.0 SCOPE R

1.1 To develop calibration data for the 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 857 Series detectors used with Analog Area Monitors or provided
as replacements will be verified. .Consult Reliability Engineering for detector types
not covered by this procedure.

1.2 The p'af'a?neters fhat will be de‘iermined by this procedure are:

- Conversion Constant
- " Dead Time Correction
- Background Countrate

- Linearity

i -

2.0 RESPONSIBILITIES -

2.1 Personnel performing this procedure must have a skill level per S.0.P. 902. 003 of
Level 1. P Y-

2.2 QA has the responsibility to insure that this procedure is_properly implemented and
that all data is reviewed and approved prior to movement of material to the next
work station.

3.0 ENVIRONMENTAL CONDITIONS

3.1 Environmental conditions for temperature and humidity are the prevailing laboratory
ambient.

cal/d#2/cal-gm1.doc 3 . R



VICTOREEN, INC. . .-

TITLE:

CUSTOMER:
DOCUMENT:

GM Detector Calibration For Area Monitoring Systems

N/A
CAL-GM1 REV. F

4.0 EQUIPMENT REQUIRED

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Digital Voltmeter (DVM), must be calibrated.

Oscilloscope 50MHz min. band width, must be calibrated.

956 or 956A Digital Readout Module, must be calibratéad.

Calibrated Source Ranges (TRI-SOURCE and MICR or S’ICR).

Computer and Disc containing program 94085701 Rev; B for GM Area Monitors.
Mounting Fixtures for detectors in TRI-SOURCE and SICR as required.

956 to 857 Adaptor Cable (857-X,857-XX & 857A-X)§X only)

857-X or 857A-XXX Adaptor Cable if required.

Data Sheets. (Sample attached. These sheets delineate the minimum recordin

requirements; other data sheets may be used as long as the minimum information is
recorded)

5.0 REFERENCES

5.1

5.2

Procedure CAL-TRI-SOURCE.

Procedure CAL-MICR or CAL-SICR as required.

cal/d#2/cal-gm1.doc 4
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TITLE:

CUSTOMER:
DOCUMENT:

..6.0 PROCEDURE.

L

6.1

~ Jumper JP7 and placing JP6 in the 2 - 3 position.

VICTOREEN, INC.

‘GM Detector Calibration For Area Monitoring Systems

N/A
CAL-GM1 REV. F o o

e

Confugure Readout device as shown in Table 1.

TABLE 1
Detector Type High Voltage Low Disc. High Disc.
1857-1X,2X .- : - 600 .- ¢ 0.500 . . 7.00
'857-3X - : ..- BBD . - ...0.500 - |- 7.00
857A-X-1X,X2X . 600: . | .-~ 0.500" : 7.00
897-X1X,X2X 600 0.500 7.00
897-X3X . -~ BB0 0.500 7.00
e T U NOTE.

~-Anti-jam function on Readouts used for calibration should be dxsabled by removing

- Mount detector in TRI-SOURCE using Adaptor Fixture 'arﬁtd aliotlv 15 minute warm-

up period for detector and all electronics prior to data- collection. Adjust Table

o helght so that the laser spot is located on the detector housmg centerhne

prTE_“ o R

. For 857-XX and 857A-XXX detectors, the 857 to"956 adaptor-cable must be used.

o Verify that Check Source switch on the adaptor cable is in the OFF position.

6.3: - For-897-XXX_ detectors,- verify-the detector's’internal discriminator is adjusted to

-0.500 volts +/- 0.01 volts. "Discriminator ‘voltage is measured between pin 9 (+)

‘and pin 8 (-) of I.C. Z1. Adjust potentiometer R44 if required and record value on

Data Sheet. Verify that jumpers J1, J2 and J3 are all in the' A-B position.

. _ . U
o TTUreage Lo '~ NOTE" S
1 . e - * M
- LR * T .

- - .o re
Lo -~ 1

‘857 XX and 857A XXX detectors do not have an internal dlscnmlnator adjustment.

- MU AR
RSN  TOT R R P

lllt.c’

-

“Connect Oscxlloscope to sngnal input »of -Readout -device' Using’ X10 probe. Set

Oscilloscope vertical gain to 1 volt/division, DC coupled and a sweep rate of 5

- microseconds/division.: Set, trlggerlng to mternal and Aadjust tnggenng after the

~

detector-is exposed to the source. .

cal/d#2/cal-gm1.doc 5 ST




VICTOREEN, INC. .-
TITLE: GM Detector Calibration For Area Monitoring Systems
CUSTOMER: N/A
DOCUMENT: CAL-GM1 REV. F
6.5 Using the TRI-SOURCE in accordance the instructions in Procedure CAL-TRI-
SOURCE, expose the detector per Table 2 for anti-jam adjustment or verification.
Record anti-jam frequency in CPM and 50% duty cycie/5volt square wave output
verification on Data Sheet.
NOTE
Anti-jam trip point is adjusted in 887-XXX detectors via potentiometer R41 (CCW
decreases trip point). For 857A-XXX detectors, trip point is adjusted via R23. For
857-XX detectors, trip point is set by fixed resistor R4. )
TABLE
DETECTOR TYPE REQUIRED FIELD INTENSITY
857-1X
857A-X1X 3.08E3 to 3.22E3 mR/h
897-X1X
857-2X
857A-X2X 3.07E4 to 3.20E4 mR/h
897-X2X
857-3X
857A-X3X 2.45E5 to 2.55E5 mR/h
897-X3X
6.6 Place the 956 Readout function switch in position 8 (Calibrate Mode) to enter the
required count time in seconds as noted on the Data Sheet.
6.7 Using the Calibration Sources in accordance with instructions in procedures CAL-
TRI-SOURCE and CAL-SICR or CAL-MICR, expose the detector in accordance with
Tables 3, 4, or 5 depending on detector type. Begin counting only after the source
if fully open or raised.
6.8 Using computer and program 84085701 Rev. B, enter NET count rates to
determine Dead Time Correction value and Conversion Constant and record on Data
Sheet. Attach print-out to Data Sheet. Acceptance Criteria is a value of less than
20% for linearity error. If information is available, enter Customer, S.O. Number,
etc., into 94085701 program.
6.9 Place the 956 Readout function switch in position 5 and enter the Conversion

cal/d#2/cal-g

Constant (CC1). Move the function switch to position 2 and enter the Deadtime
(TAU) value.

m1.doc 6



VICTOREEN, INC.

TITLE: GM Detector’ Calrbratlon For Area Monrtormg Systems
CUSTOMER: N/A
DOCUMENT: CAL-GM1 REV. F

- s, , .. o

6 10 Place the Detector in the minimum background position and actlvate the check

1

: :7.12

source Record the check- source readlng on the Data Sheet.

5

7 NOTE .

For 897-XXX detectors the 956A check source front panel swrtch is used For 857
or 857A" series the check source switch is located on the 956/857 mterface

wadaptor ‘and the 956A check source swrtch non functlonal

H N

- *6 11 Forward ~Data Sheet and prmt-out to  Physicist for approval and rnsert rn the

-"detector Traveller (if appllcable) when completed

ity

©77.0 DOCUMENTATION - = - 5 o om0 oo g s o

Con':outer generated Data Sheets rnay be used for Source’Range and Set-up~ bata.
LA leglble 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.” -
) 72 ; Whe‘n a detector is accepted mto stock the Data Sheets- shall ‘remain wrth the
- detector. . . _ . ST R - -
- 7.3 ‘]When a detector rs assigned to a jOb the Traveller (lf applrcable) shall be completed
______ with the P O number and any other approprlate customer identification. - - —
7.4

mrcrofrlmed

When -a jOb is shipped, records’ shall- be retained’ ‘by QA approprrately frled and

- - e LTI T ST N 3 r
- ‘* . ~ ’ H . ¢ [ -
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VICTOREEN, INC.

TITLE: GM Detector Calibration For Area Monitoring Systems

CUSTOMER: N/A
DOCUMENT: CAL-GM1

REV. F

TABLE 3: To be used with 857-3X, 857A-X3X and 897-X3X 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 857-2X, 857A-X2X and 897-X2X Detectors

CALIBRATION POINT

MINIMUM FIELD STRENGTH

MAXIMUM FIELD STRENGTH

#1

9.50E3 mR/hr

1.00E4 mR/hr

#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

3.00EO0 mR/hr

4.00EQ mR/hr

#9

9.50E-1 mR/hr

1.20EO0 mR/hr

TABLE 5: To be used with 857-1X, 857A-X1X and 897-X1X Detectors

CALIBRATION POINT

MINIMUM FIELD STRENGTH

MAXIMUM FIELD STRENGTH

#1

98.50E2 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

3.00EO mR/hr

4 .00EO mR/hr

#7

9.50E-1 mR/hr

1.20EO0 mR/hr

cal/d#2/cal-gm1.doc




" «"TITLE: GM) Detéctor Calibration for Area Monitoring _Systems " ,
DOCUMERT: - CAL-GM1 REV. F ATTACHMENT A

' 897-X1X DETECTOR DATA SHEET

Customer _- - o - - - PO~ F
- -~ Project-: - - - - -W.0: —#
o - S.0. #
_Detéctor Model #  897-210 - Serial # - Tag ¢
Readour Model #  ©€56-100 Serial # - "¢ 137 " Cal Date
. ’ 6.3 Detector Discriminator - "NA - " volts ( 897 ONLY )
6.5 Anti-Jam Duty Cycle Verification-" - 2 ' (Pass/Fail) __
 Intemsity. Position & No. - Count Time Accumulated  Gross | - Net
{mR/h)- - Of Attenuaters (sec) - Counts -~ Counts =~ Count Rate

- . L epm ) ( cpm )

TN TN e e e e e e e e e - T e S e — e T T e S — - e — — —— N S —— —— —— T — — - f— —— — f— ——— = — o ———— - =t —

- S.I.C.R.  CALIBRATION - INFORMATION

BACK GROUND 41 mR/h & 5 Attn's 300 277772277222 0.00E+00- N-/ A
1.15 <1 mR/h & 3 Attn's 240 ?2777?22222?2-0.00E+00 0

. ,3.67 41 mR/hL & 2 Attn's 240 777777727222 0.00E+00 0
11.71 41 mR/h & 1 Attn 240 ?7277722222% 0.00E+00 o

TRI SOURCE:CALIBRATION ‘INFORMATION

34.5. 10 R/h & 5 Attn's 120 272227272222 0.00E+00
102.2 10 R/h & 4 Attn's 120 2277227222272 0.00E+00
312. 10 R/h & 3-Attn's 120 272227222227 0.00E400
. ©53 10 R/h & 2 Attn's 60 227222272227 0.00E+00

3150 10 R/h & 1 Attn : 60 . Anti Jam - 27227772272 N / A

6.10 - Check Source Response???77?777272% mR/h
‘055;455155 S
.. .  Conmstant 7722277777 Dead Time Correction 12277277277

Conducted By P Q.A. Review By'
o Cal Dazte - Daie%
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TITLE: GM Detector Calibration for Area Monitoring Systems « - =
DOCUMENT: CAL-GM1 REV. F ATTACHMENT A

897-¥2X DETECTOR DATA SHEET

Customer P.O. # _
Project W.0. #
S.0. #
Detector Model # 897-210 Serial # Tag #
Readout Model # 956-100 Serial # 137 Cal Date
6.3 Detector Discriminator NA volts ( 897 ONLY )
6.5 Antai-Jam Duty Cycle Veraification ? ‘(Pass/Fall}
Intensity Position & No.  Count Time Accumulated  Gross | Ner
{mR/h) Of Attenuaters {sec) Counts Counts Count Rate
( cpm ) ( cpm )
S.I.C.R. CALIBRATION INFORMATION
BACK GROUND 41 mR/h & 5 Attn's 300 777227772727 0.00E+00 N/ A
1.15 41 mR/h & 3 Attn's 240 ??2727?77277277? 0.00E+00 0
3.67 41 mR/n & 2 Attn's 240 777777722777 0.00E+00 0
11.71 41 mR/h & 1 Attn 240 ?777?727?272272?7 0.00E+00 e
TRI SOURCE CALIBRATION INFORMATION
34.5 10 R/h & 5 Attn's 120 2272722722227? 0.00E+00
102.2 10 R/h & 4 Attn's 120 2272222722772 0.00E+00
312 10 R/n & 3 Attn's 120 2222277272227 0.00E+00
853 10 R/h & 2 Attn's 60 ??22727727772??? 0.00E+00
3150 10 R/h & 1 Attn 60 Ant: Jam 777?277?77?27277?°7 N/ A
6.10 Check Source Response????7?7?77?777 mR/h
Conversion
Constant 2777727722727 Dead Time Correction ?27?27777?2777?
Conducted By Q.A. keview By
Cal Date Date
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¢ <-P{TLE: GM Detector Calibration for Area Monitoring Systems
DOCUMENT: CAL-GM1 , ¢ REV. F AT ATTACHMENT A

897-X3¥ DETECTOR DATA SHEET

Customer P.0. No. -
Project wW.0. No.
S.0. No.
Detector Model # 887-3 Serial # Tag ¢
Readout Model # 056-100 Serial # Cal Date
) 6.3 Detector Discriminater™_ volts ( 897 ONLY )
6.5 Anti-Jam Duty Cycle Verification (Pass/Fail)
" Intensity Position & No.  Count Time Accumulated  Gross  Net
{mR/h) 0f Attenuaters (sec) Counts Counts Count Rate
S.I.C.R. Calibration 1Information ( cpm ) ( cpm )
BACK GROUND 41 mR/h & 5 Attn's 00 0.00E+00 N / A
11.71 41 mR/h & 1 Attn 240 0.00E+00 0

TRI SOURCE CALIBRATION INFORMATION

34.5 10 R/h & 5 Attn's 120 0.00E+00 0

102.2 10 R/h & 4 Attn's 120 0.00E+00C 0

383 10C R/h & 5 Attn's ] 60 0.00E+00 0

1120 100 R/h & 4 Attn's 60 0.C0E+00 0]

3310 100 R/h & 3 Attn 60 0.00E+00 0

9940 100 R/h & 2 Attn 60 0.00E+00 0

31400 100 R/h & 1 Attn 60 0.00E+00 0

98800 100 RK/h & 0 Attn 60 0.00E+00 0

250000 250 R/h & 0 Atztn 60 Anti Jam N/ A

6.10 Check Source Response mR/h
Conversion

Constant "Dead Time Correction
~onducted By Q.A. Review By
Cal Date Date

225:GM1-¢€
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VICTOREEN, INC.

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

Personnel performing this test must have a Technicians Skill Level 1
per S.0.P. 802.003.

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.

tp/d#48/TPB97A.doc -+ = =« - = 4



VICTOREEN INC.

 TITLE: -

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

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

-4.0

5.0

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

R

ENVIRONMENTAL CONDITIONS R

4.1 Env:ronmental condmons shall be the prevanlmg laboratory ambient for
temperature and humidity. Radiation ‘background. levels shall not
exceed 50 uR/h for the background check pO(tiorl of this procedure.

s g R

EOUIPMENT REQUIRED

51 ; 100 MHz Oscmoscope Tektromx 465B or equnvalent - must be

. calibrated and equipped with a X10 probe. - _

5.2 956A 201 Dlgltal Ratemeter (UDR)

5.3 ,Dlgltal Voltmeter (DVM) Fluke 8050A or equwalent - must be a

- 1: calibrated device. .

5.4 Test Data.Sheets aS'attached" cen L0 NS

> 5.

5.5 Interconnectlon cable from 956A- 201 to- 897A series detector. Refer

to Loop Diagram 956A-201-106.

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

5.7 Precision DC voltage source or adjustable power supply nominal 0-10
--voltrange., - ;.. - sy oo e

. N - [
[ Y - L PER.

5.8 IC test exIe‘n'ded - 12, pin-dual in-line package:

tp/d#48/TPB97A.doc " 5



VICTOREEN, INC.

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

CUSTOMER: N/A

DOCUMENT: TP8397A REV. A

6.0 PROCEDURE

6.1

6.2

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

6.1.1

6.1.2

NOTE:

6.1.3

6.1.4

6.1.5

6.1.6

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. )

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

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.

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

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.

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

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

Detector Quiescent Current Drain

6.2.1

Apply AC power and allow a five minute warm-up period to
elapse prior to proceeding.

tp/d#48/TP897A.doc 6



VICTOREEN, INC.

TITLE:

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

CUSTOMER: N/A
DOCUMENT: TP897A REV. A

6.3

6.4

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 thls measurement ‘has been completed
and replace j Jumper J3'into the A- B pos:tlon

-~Jumper placement and Iocal regulator Operation

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

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

6.3.3 ~Connect the Digital” Voltmeter (DVM) negative lead to the
negative side of C1 (DC ground) and the positive lead to
cathode of CR9. Verify 10 +1/- 0.5 volts ~and record
verification on the Data Sheet.

Anti-jam Adjustment Range and Pre-calibrétioﬁ Se‘rting.

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

. 6.4.2 - Connect the DVM negative lead to 21 pin 12 and the DVM

positive lead to Z1 pin 10.

6.4.3 sAdjust potentiometer R41 fully: counter- clockwnse and verify a
~DVM indication of < 0.100 volts. '‘Record the final reading on
the Data Sheet.

6.4.4 Adjust potentiometer R41 fully clockwise and verify a DVM
indication of > 2.8 volts. Record the final reading on the Data
Sheet.

6.4.5 Adjust R41 for a DVM indication of 1 +/- 0.001 volts.
Record the final setting on the Data Sheet. This value is the
anti-jam starting threshold voltage.

tp/d#48/TP897A.doc 7



VICTOREEN, INC.

TITLE: ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1
DETECTORS
CUSTOMER: N/A
DOCUMENT: TP897A REV. A
6.5 Discriminator Adjustment Range and Final Setting.
6.5.17 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.
6.5.2 Adjust potentiometer R44 fully. clockwise and verify a DVM
indication of > 1.5 volts. Record the final value on the Data
Sheet.
6.5.3 Adqutipotentiometer R44 for a DVM indication of 0.5 =+/-
0.01 volts and record the final setting value on the Data
Sheet. This is the factory discriminator setting for all standard
897A detectors.
6.6 Anti-jam Trigger Threshold Verification.

6.6.1

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 volts 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 B897A-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

tp/d#48/TPB97A.doc .8
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VICTOREEN, INC.

TITLE: - ELECTRONIC TEST PROCEDURE FOR 897A 2X0 AND 897A 2X1
DETECTORS
CUSTOMER: N/A
DOCUMENT: TP8397A 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 reduired to determine ‘the exact point of anti-jam
START. When this point has been determined, record the
DVM indication on the Data Sheet. The value displayed must
be 1 +/- 0.01 volts.
6.7 Detector Output Pulse Height, Period and ‘Symmetry.
6.7.1. With the detector remaining in the' anti-jam stété, verify a
_ - symmetrical square wave of > 4.5 volts peak with a period of
: less than 25 uS. Record the peak: value of the output and the
period noted on the Data Sheet.
6.8 Check Source Operation and Background Check.

6.8.1

6.8.2

6.8.3

6.8.4

Set the supply output to zero and dlsconnect the supply from
the detector,

Turn off power to the 956A-201 réte}nefef ‘and connect the
high voltage coaxial cable to the rear panel P4 jack. Turn
ratemeter power back on after this connection has been made.

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.

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 2 15 minute warm- up
period. Record the final background countrate on the Data
Sheet.

tp/d#48/TP897A.doc 9
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TITLE:

CUSTOMER:
DOCUMENT:

6.9

6.11

tp/d#48/TP8

INC.
ELECTRONIC TEST PROCEDURE FOR 897A-2X0 AND 897A-2X1
DETECTORS
N/A
TP897A REV. A

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/rework 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.

87A.doc 10



VICTOREEN INC.

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

CUSTOMER: N/A

DOCUMENT: TP8397A REV. A

Junction Ri&R2 . . Model, Serial Number and Revision
/ g2 gt 7 /
\ — 897 __Rev

\‘ ] —»\—,

:/

|~ GM Tube

oOw>
Ow>»

g A N A

FIGURE 1

897A-210-10 Circuit Board -

tp/d#48/TP897A.doc 11



VICTOREEN, INC.

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

REV. A

Test Data Sheet
TPB9Y7A for 897A-2X0 and 897-2X1 Detectors

TITLE:

DETECTORS
CUSTOMER: N/A
DOCUMENT: TP897A
Customer:
S.0. No.:
Model 837A- ___ Serial No.:

897A-210-10

Circuit Board Serial No.:

Test Equipment
Oscilloscope Model No:
Digital Voltmeter Model:

Test Results

S/N:
S/N:

6.2.3 Detector Quiescent Current Draw
6.3.1
6.3.3 Local Zener Regulation
6.4.3 Anti-jam minimum setting
6.4.4 Anti-jam maximum setting
6.4.5 Anti-jam final setting
6.5.1 Discriminator minimum setting
6.5.2 Discriminator maximum setting
6.5.3 Discriminator final setting
6.6.4 Anti-jam trigger threshold
6.7.1 Detector output pulse height
Output square wave period
6.8.4 Detector background CFM
6.8.5 Check source activation:

GM Tube up
GM Tube down {yes)

Performed By:

{yes) 12 o’clock

3 o‘clock

Q.A. Review By:

tp/d#48/TP897A.doc
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P.0O. 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)

v {>9.5 and < 11.0 volts}
v {< 0.100 volts).

v { > 2.9 voits)

v {1 +/- 0.001 volts)

v { < 0.100 volts)

v (> 1.5 volts)

v { 0.5 +/0 0.01 volts)
v {1 +/-0.01 volts)

v peak {4.5 minimum)
uS {25 uS maximum)
(> 1CPM / < 25 CPM)

{yes) 6 o'clock (yes)
(vyes) 9 o’'clock {yes)
Date:
Date:
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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

ECO
NUMBER

DOCUMENT
REVISION LEVEL

DEsCRlPTIONlPAGES AFFECTED

A

Original Issue (Adapted from TP942-100-3)

B SCR52-96

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

C 10CR28-97

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.

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

2.0

3.0

4.0

tp/d#49/956A2013.doc 4 FILE CO

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

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.

RESPONSIBILITIES

3.1 Personnel performing this test must have a Technicians Skill Leve| 2 per
S.0.P. 902.003.

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

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 Asserﬁbly with Test Cable.

4.4 Dual Channel Oscilloscope/Tektronix 465 or equivalent,

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

=\ /
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INOVISION RADIATION MEASUREMENTS o

TITLE: :» “TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER
CUSTOMER: N/A
DOCUMENT: TP956A-201-3 " REV. 4
4.6 Wavetek 187 Signal Generator or equivélent.
47 " Frequency Counter: Fluke ("I,QOOA 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 Soﬁware 94094200200 (Latest Revision Level)

4.9 Test Leads, BNC termmated coaxial caples, etc.

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

4.11., 956A-201/897A-2XX Interconnecting cable per dray\fir]g 956A-201-106.
4.12  Right Angle Connector for 942-200-80A Board. )
413  Detector: 897A-210 or 897A-220 shop test unit. ~

pld#49/956A2013.doc 5 - FILE COPY



INOVISION RADIATION MEASUREMENTS

TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER 5

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

5.0 SET-UP (See Figqre 1)

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

JP-1, None, Momentary short for RESET
JP-2, 2-3, Prom size (27C256)
JP-3, ALL, Sensitivity Select, Auto Acknowledge,
No Fail, Alarms on C/S
JP-4, 2-3, Positive Input Pulse
JP-5, 2-3, Shield Ground
JP-6, 2-3, Anti-Jam Fuse Disable for testing
JP-7, 2-3, GM Detector Anti-Jam Pulse Select
5.2 Set-up Televideo (referred to as TV) or other RS-232 compatible device,
as follows:
Press "F5" key for "SET UP", } =

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

4800 4800 NONE 8 1 FDX X-ON
2 HDX

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

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

5.3 Set-up Signal Generator as follows:
A. Square Wave pulse
B. 1 volt peak positive pulse
C. DC offset: at ground reference
D. 100 kHz

5.4 Connect Line Cord to P3.

5.5 DC Power Supply Verification

tp/d#49/956A2013.doc 6 -
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TITLE: . TEST PROCEDURE FOR THE 956A-201 UNlVERSAL DIGITAL
RATEMETER » .

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

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

5.5.2 Apply power to the unit under test

5.5.3 Verify a +5.00 VDC * 0. 100 VDC reading on the DVM. A single
adjustment is VIA VR1 provided on the 5V .power supply to trim
all three supply outputs. Enter the final reading on the test data

sheet.

"5.5.4 - Connect the DVM positive lead to the +15V terminal (red 18 GA
wires). Verify a reading of +15Vz0. 75VDC Enter the readmg on

" test data sheet,

' 5.5.5 Connect the DVM positive lead to the -15VDC terminal (orange
18 GA wires). Verify a reading of -15VDC’ :I:O 75 VDC.. readmg
_on the test Data Sheet .

‘tp/d#49/956A2013.doc 7 . Ff LE COPY



INOVISION RADIATION MEASUREMENTS

TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER
CUSTOMER: N/A
DOCUMENT: TP956A-201-3 REV. 4
S¥IATS-/00-/4 FREQUENCY COUNTER
AC POWER {OPTIONAL)
O4R7TS-/00-37
SIG FUNCTION/PULSE
GENERATOR
UDR TEST UNIT v

942TS-100

JUMPER ACROSS R11
{(REMOTE ACK.) —>

POWER SUPPLY AND
RELAY BOARD ASS'Y

{POSITIONED FOR

TESTING) UDR
| UDR PARALLEA,E
TO SERIAL
INTERFACE
942-200-80A
| FRONT PANEL
TERMINAL
W/RS232C
FIGURE 1
tp/d#49/956A2013.doc 8
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TITLE: . :* TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DlGlTAL
RATEMETER

CUSTOMER: N/A ~

DOCUMENT: TP956A-201-3 REV. 4

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

SWITCH POSITION - " | OUTPUTRATE |

4 3 2 1 (BAUD RATE)
“OFF | OFF ON ON .. . 110

OFF ON OFF ON 150

ON OFF OFF ~ ON © 300

OFF OFF OFF "ON 600

ON ON ON ‘ OFF 1200

ON OFF ON OFF - 2400

* ON ON ~ OFF OFF _ . 4800
T ON OFF OFF OFF | ..9600.-

* Norma’l“setting for test and operational modes.

NOTE: Switches 5, 7 and 8 should be i in the OFF posmon while Switch 6 .
should be in the ON position.
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TITLE:

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

RATEMETER

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

6.0 WRITE CLOCK ADJUSTMENT

6.1 Apply Power to the UDR.
6.2 Adjust Osbilloscope for 2 V/IDIV., .2 uS/DIV. Set trigger to Channel 1 for
a negative 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
|
!
|
Ch. 2 /SHORT 02 <~ -225nS - >
!
FIGURE 2

7.0 DISCRIMINATOR ADJUSTMENT

7.1 Connect DMM (+) lead to the "HI" test jack and the (-) lead to the "GND"
test jack.
7.2 Adjust VR10, high discriminator, to both extremes verifying a range of
approximately 3.6 V to 7.4 V. Record PASS or FAIL on the Data Sheet.
7.3 Adjust VR10 for 5 +/- 0.01 V and record the final value on the Data
Sheet.
tp/d#49/956A2013.doc 10
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INOVISION RADIATION MEASUREMENTS

TITLE:

CUSTOMER:
DOCUMENT:

7.4

7.5

7.6

‘TEST PROCEDURE FOR THE 956A;201 UNIVERSAL DIGITAL

RATEMETER
N/A
TP856A-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

Shest.

Adjust VR11 for 0.5 +/- 0 001 V and record the fnal value on the Data
Sheet. .

8.0 INPUT AMPLIFIER ADJUSTMENT

8.1
8.2
8.3

8.4

8.5
" 86
87

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 JP6).

. Adjust VRO for .0000 V +/- .0001 V. Paint VRS.

Record value on Data Sheet. |

: ”Fvie'rrlove test lead from "P5 SIG.". Connect Signal Generator to "P5

SIG.".

Se'r-up Oscilloscope for=.2 VDIV, 2>uS/D'IV.

Coonect Oscilloscope éhannel 110 "P5 SIG.",

Connect Oscilloscope Channel 2 to "PULSE" test point.

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

Circle result (Pass/Fail) on Data Sheet.
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TITLE:

CUSTOMER:
DOCUMENT:

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

N/A
TP956A-201-3 REV. 4

9.0 ANTI-JAM ADJUSTMENT

9.1

8.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

10.0 TEST 1:

101

10.2

10.3

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

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

Circle result (Pass/Fail) on Data Sheet.
Adjust VR12 for 0.875 V +/- .001 V. Paint VR12.
Record value on Data Sheet.

Turn UDR Power Off and install Test Software 94094200 into
u23.

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

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

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.

RAM TEST

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

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

Select subtest "1".

Verify all RAM locations pass.

tp/d#49/956A2013.doc 12 FiLE COPY
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TITLE:

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

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

~11.0

113 | Circle result (Pass/Fail) on Data Sheet.

12.0

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

TEST 3: BAR GRAPH TEST

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

11.1 Select subtest "3".

11.2  Verify that all Bar Graph Segments actlvate |n proper sequence and
color. .

-~

TEST 4: DISPLAY TEST

DISPLAY TEST cycles each character from right to’ leﬁ across the display.
Character sequence is 1, 2,3,4,5,6,7,8,9,- E,HL,P,..

12.1 Select subtest "4".

12.2 Verify that all units properly drsplay each character and in the right
sequence. :

. 123 Circle result (Pass/Fail) on Data Sheet. @ = - -

13.0

TEST 5: .SWITCH TEST .

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

- o

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

13.2 Select subtest "5".

{p/c#49/956A3013 doc . 13 ~FILE- COPY
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TITLE: TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER -

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

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.

14.0 TEST 6: INDICATOR/BACKLITE/FAIL TEST
INDICATOR/BACKLITE/FAIL  TEST  cycles through front panel
indicators/backliites in sequence as displayed on the TV. The fail light which is
normally on will extinguish by this test. It will time out and re-activate in
approximately 2 seconds. The Warn indicator is Amber.

14.1 Select subtest "6".

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

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

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST
COUNTER TEST displays on the TV the input frequency in Hz, until any key is
depressed.  DISCRIMINATOR TEST involves adjusting the input signal
amplitude below, within, and above the discriminator settings (262,126 Hz
indicates overflow of counters). Connect Oscilloscope Channel A to P5 signal.
15.1 Adjust Signal Generator fora +400 mV pulse at 1 KHz.
15.2  Select subtest "7".
15.3  Verify TV reads 000000 HZ. Enter result on Data Sheet.
15.4  Adjust Signal Generator amplitude for a +1 V.

o FILE COPY
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. TITLE:

CUSTOMER:
DOCUMENT:

16.5

156.6

157 ¢

15.8
15.9
15.10
15.11
15.12

16.13

15.14

15.15

15.16

16.17

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.

’VerifyiT\’/ reads 000100 Hz +/- 00001 Hz. Enter résult on Data Sheet.

Adjust Signal Generator frequency for 10 kHz.

Verify TV reads 010000 Hz +/- 000100 Hz. Enter res'uit on Deta 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 fora +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. - ( ‘L -

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.

CiLE COPY
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TITLE:

TEST PROCEDURE FOR THE 956A-2Q‘f UNIVERSAL DIGITAL
RATEMETER

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

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

16.2

16.3

16.4

16.5

16.6

16.7

16.8

16.9

16.10

16.11

16.12

tp/d#49/956A2013.doc 16 Fil

Cycle power on the UDR.

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

Type in 4008/.

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

Type in 4008/.

The response will be 07 afterthe “/“. Record on Data Sheet.
Decrease frequency generator to 40 KHz.

Cycle power on the UDR.

Type in 4008/.

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

Type “M” and select the base unit test.
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TITLE: - TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER

CUSTOMER: N/A

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

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 Jow 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 even though the TV instructions call for _
current.  Verification of low, mid, and high scale are p°rformed Follow
calibration instructions displayed on TV. - -

Refer to following table for correct conversions and tolerances.

4-20 mA OUTPUTS

SCALE . CURRENT . - VOLTAGE

Low 4 mA 1.000 V +/- .001 V
- Mid : 12mA " . 7 - 73.000V+-.015V

High 20 mA ' 5.000 V +/-.001 V

0-10 V OUTPUT

SCALE : VOLTAGE

Low .0000 V +/- .0001 V_
. Mid : 5.000V +/- :030 V

High 10.000 V +/- .001 V

1_ 7‘.1 Select subtest "8".
17.2 - Follow TV calibration instructions.
17.3 Record Calibration Veriﬁcation values on Data Sheet.

17.4 Paint VR1, VR2, VR4, VR5, VR6, and VR7. "
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TITLE: -TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

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 "g".
18.2 Select "W".
18.3 Turn UDR Off, wait one minute, then turn on.

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

18.5 Select subtest "9".
18.6 Select "V".

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

19.0 TEST A: NON-MASKABLE INTERRUPT VERIFICATION (NMI) TEST
The NMI VERIFICATION TEST measures the time interval between interrupts
and displays this time period in mS on the TV. NMI occurs at 8 Hz rate,
therefore, the terminal should display 125 mS.
19.1 Select subtest "A",
19.2  Verify TV reads 125 mS +/- 1 mS.

19.3 Record result on Data Sheet.
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TITLE: . TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER

CUSTOMER: N/A

DOCUMENT: TP956A-201-3 REV. 4

20.0 TESTB: HIGH VOLTAGE POWER SUPPLY TEST.- ~ - "+.

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

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

E2’(’).2 ' Select subtest "B,
20.3  Adjust R5 (HV PCB Assy.) for a reading of 600 V£ 1 V.
.-~20.4 . -Record value on Data Sheet. (
20.5 Connect DMM (+) lead to the "HV TEST" test Jack (Test jack provides a
1000:1 DC voltage measurement). Verify a DMM reading of 0.60C V %
.060 V.
20.6  Record value on Data Sheet.
20.7 - Ad}USt RS to both extremes verifying a voltage range of 400 V to 1800 V.
208 L Record adjustment mmlmum and maximum values on the Data Sheet.
'20.9 Re-adjust HV for 550V +/- 1 Volt
20.10 Enter"S" on TV. Verify that HV has been shut down. -

20.11  Circle result (Pass/Fail) on Data Sheef. ~ '~~~ .
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- TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER

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

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

21.4

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.

22.1

22.2

22.3

22.4

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

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

Circle result (Pass/Fail) on Data Sheet.
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TITLE:

TEST PROCEDURE FOR THE 956A-201 UNIVERSAL DIGITAL
RATEMETER

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

23.0 TESTF: JUMPER CONFIGURATION TEST

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

23.1
23.2

23.3

23.4

235"

24.1

24.2

243

244

245

246,

Y047

Select subtest "F". o
Verify that all JP3 jumpers are installed.

Remove all JP3 jumpers Repear test and verify that all jumpers are

-removed.

Install one jumper at a time and venfy the posrtron of that jumper is

- correct by repeatlng the test. -

Crrcle result (Pass/Farl) on the Data Sheet.

- . 24.0 - OPERATING SOFTWARE TEST

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

Test Set connections. Remove 942—200 80A Communlcatlons PCB

Assembly and angle bracket

Replace Test Software with Operatlng Software~ -Standard operating

software is 94095603 L

=},

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. L

0 00 mR/h should be drsplayed and the "RANGE" LED should be On.
Depress the "HIGH" button Verify 1.00E3 mR/h

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

Depress the "CHECK SOURCE" button Venfy CHECKSOURCE LED
turns On.
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DOCUMENT: TP956A-201-3 REV. 4

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.

256 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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25.9  After 100 hours log burn-ln stop date and time, and repeat Steps 24.5
through 24.7. Remove power. Using an interconnection cabie wired per
drawing 956A-201-106, connect the 956A-201 under ‘teést to a shop
- 897A-210 or 897A-220 detector. o , -
25.10° Apply Power. Verify that the UDR responds to the Detector by. actlvatlng
3 the 956A checksource push button and noting the increase in dlsplayed
value.
25.11 Remove Power. Remove the Interconnect-Cable and the Line Cord.
UDRis now ready to be cleaned up and packaged.
25.12 Circle results (Pass/Fail) on Data Sheet.
26.0 DOCUMENTATION

26.1 After final revnew Quality Assurance -shall file the completed onglnal

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. x
CUSTOMER: VICO S.0./W.0.

DOCUMENT: TP956A-201-3 REV. 4.

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

PART NUMBER
SERIAL NUMBER
DMM Model SIN Cal.DueDate __ / /[
Scope SIN Cal.DueDate _ / [/
H.V. Probe S/N Cal. DueDate __/__/
Frequency
Counter SIN Cal.DueDate __ / [/
Test Software 940942200200 Rev. Level __
Operating Software Rev. Level
5.5 SET-UP
+5VDC # 0.100vDC V
+15VDC £ .75VDC \%
-15VDC £ .75VDC Vv
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 (0.5x0.01V)
8.0 INPUT AMPLIFIER ADJUSTMENT
8.4 VRS9 Adjustment .0000 V +/- .0001 V V
8.10 VR8 Adjustment Unity Gain Pass/Fail
8.0 ANTI-JAM ADJUSTMENT
9.3 VR12 Adjustment Range Pass/Fail
8.5 VR12 Adjustment 0.875 V +/- .0001 V \

10.0 TEST1: RAM TEST
10.4 RAM Locations Pass/Fail
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TITLE: TEST PROCEDURE FOR THE 956A:-201 UNIVERSAL DIGITAL RATEMETER:
CUSTOMER P.O.

CUSTOMER: - . VICO S.0. Iw 0.

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

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

11.0 TEST 3: BAR GRAPH TEST ) ) )
11.3  Bar Graph Segment Sequence and Color ~ Pass/Fail

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

13.0 P TEST 5: SWlTCH TEST ) .
13.5 -~ Front Panel Switches and REMOTE ACK. P;sleail

-

14.0 TESTG6: INDICATORIBACKL!TEIFAIL TEST T
143 4Ind1cator/8ackhte/Fa|l LED Operation Pass/Fail )

15.0 TEST 7: COUNTER/DISCRIMINATOR TEST

156.3 Verify 000000 Hz - St Hz
15.5 Verify 001000 Hz +/- 000010 Hz - T Hz
157  Verify 000100 Hz +/- 000001 Hz Hz
159 Verify 010000 Hz +/-000100Hz, . . . Hz
1541 " Verify 100000 +/- 001000 Hz L Hz
15.13 - Verify Overflow 262126 Hz ’ o ‘ Hz
15.15  Verify 000000 Hz +/- 000010 Hz Hz
1517 VR10 Adjustment, 7V +-0.01v ™=~ 77 - 0T v
' Vv

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

16.0 __ ANTI JAM BIT TEST

16.4 Venfy 0S5 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 0.
CUSTOMER: 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. Qutput #1 Output #2

Low 4 mA 1+/-.001V \' \'%
Mid 12 mA 3+/-.010V \'4 \Y
High 20 mA 5+/-.001V Vv V

0-10 V OUTPUT

SCALE VOLTAGE SPEC. VALUE
Low .0000 V +/- .0001 V \
Mid 5.000V +/- .030 V Vv
High 10.000 V +/- .001 V V
18.0 TEST 9: 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/Fall
20.0 TEST B: HIGH VOLTAGE POWER SUPPLY TEST
20.4 RS 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
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CUSTOMER P.O.
CUSTOMER: VICO S.0./W.0.

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 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", "Wam", "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 _ /1
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1.0

2.0

PURPOSE

The purpose of this procedure is to verify the proper operation of a complete
MEDIUM RANGE 955A Area Monitor channel.

SCOPE

2.1

2.2

This procedure is to be performed on all MEDIUM RANGE 955A
channels prior to shipment. This procedure gives detailed instructions
on integrated testing of the model 956A-201 rate meter (UDR) and
model 897A-220 or 897A-221 detectors. In addition, this procedure
covers integrated testing of 958 or 958A series remote
alarm/indicators if supplied. Any combination of the following
equipment may be tested using this procedure.

Rate Meter Detector Bemote Alarm (Optional)
956A-201 887A-220, 897A-221 958-20, 958A-20

858-40, 958A-40
Note: Space on the Data Sheet is provided to identify and test some
possible options such non-standard analog outputs.
The following functions and operational parameters are tested by this
procedure:

2.2.1 956A-201 Display value within tolerance.

2.2.2 956A-201 Analog Outputs within tolerance including optional
outputs (if provided).

2.2.3 Check Source response greater than minimum requirements.

2.2.4 Alarm, Warn, Range, Overrange and Fail Actuation.

tp/d#49/856A22x.doc 4
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2.2.5 0958/958A Remote Alarm drsplay and annunciation (if
- ‘apphcable) N

2.2.6 958BA Remote Alarm silence feature (if applicable).-

2.2.7 958 Remote Alarm relay auxiliary contacts (if applicable).

-,.3.0 . RESPONSIBILITIES

3.1 Personnel performlng thlS test must have a Techmcrans Skill Level 1
. per S.0.P. 902.003.

3.2 Data generated by this test must be reviewed and approved by Q.A.
- . -prior _to_shipment. In addition, Q.A. has the responsibility of
maintaining channel or systems test data in a job file.

3.3 : Individuals performing this procedure must insure that it is conducted
in such manner as to minimize radiation exposure to both themselves
and others. Personal radiation dosimetry is required for any individuals

., participating in this procedure when ‘a Field Calibrator is in use.

4.0 ENVIRONMENTAL CONDITIONS

4.1 Environmental conditions shall be the prevallmg laboratory amblent for
temperature and humidity. PR - R

. '5.0 "EQUIPMENT REQUIRED - o

5.1 Customer 848-8 to be supplied with channel =- must be calibrated. |f
no Customer Calibrator is provided or available, VICTOREEN Model
848-8 Field Calibrator Serial Number ‘119 is to be used

5.2 "848 8 105 Field Cahbrator Adapter, customer provrded or Victoreen
L equrpment I ,

5.2.1 848-8-400 Adapter for 897A-221 detectors with stainless
steel housing only.

tp/d#49/956A22x.doc 5 N
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5.3

5.4

5.5

5.6

5.7

Digital Voltmeter: Fluke B050A or equivalent - must be calibrated.

Personal dosimetry.

Radiation control barriers (yellow/magenta rope) and Radiation Area
warning signs (if access control of area cannot be assured).

Interconnection cables between detector, rate meter and remote alarm
(if applicable) refer to one of the following loop diagrams:

5.6.1 O956A-201-106: 956A-201 ratemeter to 897A-220 or B97A-
221 detectors.

5.6.2 958-1-24: As above but including 958-20 or 958-40 Remote
Alarm.

5.6.3 958A-1-24: As above but inciuding 958A-20 or 958A-40
Remote Alarm.

5.6.4 Job Specific Loop Diagram {(contact project engineer).

250 ohm, 1 % resistors (2) for 4-20 mA termination.

6.0 PREREQUISITES

6.1

6.2

Prior to interconnecting equipment, verify by model number that all of
the equipment listed on the sales or work order is present and that all
required option boards (if applicable) are installed in the 956A-201
ratemeter.

Completed and signed copies of CAL-GM6 {897A series detectors) and
TP956-201-3 (956A-201 ratemeter) are required prior to beginning
this procedure. Completed and signed copies of any option board
tests are also required when option boards are instalied.

tp/d#49/956A22x.doc 6
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7.0 PROCEDURE

7.1

Preliminary Data and Set-up.
';'.1.1 Record the:customer,-P.0. -and S.0. numbers on the Data
Sheet. o S

[

S 7.2 Record the model and senal numbers of all equxpment to be .

_tested. T L

- 'i;1 .3 - Record the model serial number and cahbratton due date of the

'u

_digital voltmeter. -

. 7.1.4 Record the 956A 201 flrmware number and revns:on/date on i

: the Data Sheet.

" 7.1.5  Decay correct to the current date the 897A dose rate listed on

the 848-8.S/N 119 or Customer 848-8 Calibration Data Sheet

o & ~~ for the' CLOSED and MID positions. No dose rate ‘calculations

are required-for-'the OPEN -position as’ ‘it will be used to
overrange the unit under.test. Enter the' decay corrected dose™
rates under the "Desired" column . of the Display/Analog
Output Table on the Data Sheet

)

L o ~ - ' " ] ) : "‘t t
Decay Formula:. Current Dose Rate.= R * e .( :0.693 (320- C;)

"Where R = is'the baseline do‘ee rate’,

The elapsed time in years from .the date dose rate was determined to
the current date -

30.0 "= the half-life of 137-CS in years
Table 1, 137-Cs HalfLife Table,” may also be used to determine the

current dose rate for this step.

-

tp/d#49/956A22x.doc ‘ 7
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TABLE 1

HALF-LIFE DECAY TABLE FOR Cs-1 37‘ 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 | 0.882 | 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 0.855 | 0.853 { 0.851 6.94é 0.948 | 0.946 | 0.944 ()’:942 0.940 | 0.938 | 0.937 | 0.935
3 0.933 | 0.931 0.928 0.928 0.826 0.924 [ 0.922 0.921 0.819 | 0.917 | 0.915 0.913
4 0.912 | 0.910 | 0.908°| o0.%08 0.905 | 0.803 | 0.901 | 0.900 | 0.898 | 0.896 | 0.894 | 0.893
5 0.891 | 0.889 | 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.B66 0.864 | 0.862 | 0.861 | 0.859 | 0.857 | 0.856 | 0.854 | 0.852
7 0.851 | 0.849 | 0.847 | 0.846 0.844 | 0.843 | 0.841 | 0.833 | 0.838 | 0.836 | 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

7.1.6 Convert the dose rates determined in step 7.1.5 into

equivalent analog output voltage and current values for each
of the CLOSED and MID calibrator positions using the
formulas and examples given below.

First, using the formula below, convert the dose rate to a
percentage of full-scale.

P = log(R/LSV)/[log(FSV)-log(LSV)]

where P = percentage of full-scale in decimal number

R = Current dose rate determined in step 7.1.4
LSV = Low Scale Value (Analog Low scale Setpoint)
FSV = Full Scale Value (Analog Full-scale Setpoint)

tp/d#49/956A22x.doc 8
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- 7.1.7. 'Next, using the 'formula below, convert to analog output

o * - - -voltage and current values as required by the configuration of

-- . .- . the 956A-201 under test. For a standard 956A-201 this will

R be 1-5 volts (4-20 mA across” 250 ohm) for current loop
outputs and 0-10 volts for voltage output.

.-V . =-P(FSV-LSV) + LSV -

where P- = Percent of full-scale as a decimal number
FSV = Full-scale voltage - -
o LSV ='Low scale voltage

I T - Tee .

Other optlonal analog output voltages are also calculated using

_~ .. ., -~ _the above formula. Record the voltage:values for each position

‘ of the 848-8 field calibrator on the Data Sheet under the

"Desired” column of the Display/Analog Output Table. Values

listed under the OPEN position on the Data Sheet will be the

T " full-scale value of the specific analog output. Values listed

. under the FAIL position on the Data Sheet will be the low
LT scale value of the specrfrc analog output

R B 8 -Remove jumper~J7 from’ the 956A 201 mam circuit board and

-~ - - - - retain for-re- lnstallatxon Jumper J7 is removed to prevent

e £ et

S N antr-jam actuation durlng testmg - ‘

7. 1 9. -_lnterconnect all channel components per ‘standard loop or job
SPElelC drawing and- record the drawrng and revision on the
=~ . DataSheet. .. - - o

tp/d#48/956A22x.doc = 9 e
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7.1.10 Terminate both 4-20 MA analog outputs with the 250 ohm
1% resistors. Analog output #1 is located at P6-1 (+) and
P6-2 {-) while analog output #2 is located at P6-3 (+) and
P6-4 (-). If no remote alarm is supplied the 0-10 volt output is
measured at P6-5 (+) and P6-6 (-). Refer to job specific
drawings for optional analog outputs that may be supplied.

NOTE: If a remote alarm is included, fill in the 0-10 volt/remote meter
desired row on the Data Sheet with mR/h values. If no
remote is included, fill in the row with calculated voltage
values for each position. Position the Remote Alarm in the
vertical position and adjust the mechanical zero {(if applicable)
prior to power-up.

7.1.11 Apply AC power to the 856A-201 and allow a minimum 15
minute warm-up period to elapse prior to proceeding with
testing. Reset any alarms that may have tripped on power-up.

7.1.12 Enter setpoints into the 956A-201 in accordance with Table 2.

TABLE 2

956A-201 Function Data Entry

Parameter Switch Position Value
High Alarm 0 1.00E2
Warn Alarm 1 1.00E1
Dead Time (Tau) 2 *
Analog Full Scale 3 1.00E4
Over Range 4 1.00E3
Conversion Constant 5 *
Analog Low Scale 7 1.00-1
Under Range 9 1.00-1

* See the detector CAL-GM®6 Data Sheet for these values.

tp/d#49/956A22x.doc 10
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7.1.13 If the channel under test contains optional analog outputs, list

these optional outputs on the "Data Sheet. If no optional
outputs are provrded enter N/A on the Data Sheet.

7 2 Channel Functlonal Test

7.2.1

7.2.2

-, 7.2.3 .

Place the detector in a low background area away from the
field calibrator and complete column 1 of the Data Sheet truth
table. If a 958-20 or -958-40 remote alarm is part of the
channel under test, verify the followmg remote alarm internal
relay contact Ioglc

© TB1-5 to TB1-7: > 20 meg ohms
TB1-6 to TB1-7: < 1 ohm ’

Depress the CHECK SOURCE push button on the 8956A-201
and record the 956A-201 display value ‘on the Data Sheet
when the -indication has stablhzed A minimum response of
10 mR/h is required. o

Using the B48-8-105 adapter (and 848-8-400 if a 897A-221

- ..-.is :being - tested), ' -place the detector into the 848-8 field
" - calibrator and ‘expose the detector to the CLOSED position.

-.7.2.4-

tp/d#49/956A22x.doc * 11 N

-Note:.

. aperture. .

Complete column 2 of the Data Sheet Truth Table and the

~Dlsplay/Analog Output TabIe <t Te

7The 897A-211. detector |s~positi6hed in the 848-8-400

adapter so that the connector key will be at the 12:00 o’clock
position relative to the 6:00 o clock _position of the source

L,

With the 848 8 :still in "the closed position, depress the 956A-
2017 ACKNOWLEDGE push- button-and complete column 3 of
the Data Sheet Truth Table. =~ =77
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7.2.5

7.2.6

7.2.7

7.2.8

7.2.8

7.2.10

Expose the detector to the MID position of the 848-8 field
calibrator and hold. Complete column 4 of the Truth Table
and the Display/Analog Output Table on the Data Sheet. If a
958-20 or 958-40 remote alarm .is included, verify the
following remote alarm relay contact logic:

TB1-5 to TB1-7: < 1 ohm
TB1-6 to TB1-7: > 20 meg ohms

If a 958A-20 or 958A-40 remote alarm is installed, depress
the SILENCE push-button on the remote alarm enclosure and
complete column 5 of the Data Sheet Truth Table. If 958-20,
958-40 or no remote alarm is installed, fill in column 5 with
N/A in each box.

With the 848-8 still in the MID- position, depress the 956A-
201 ACKNOWLEDGE push-button and complete column 6 of
the Data Sheet Truth Table.

Expose the detector to the OPEN position of the 848-8 field
calibrator and complete column 7 of the Truth Table and the
Display/Analog Output Table on the Data Sheet.

Expose the detector to the MID position of the 848-8 field
calibrator and depress the ACKNOWLEDGE push-button on the
956A-201. Complete column 8 of the Truth Table on the
Data Sheet.

Remove the detector from the field calibrator and depress the
956A-201 ACKNOWLEDGE push-button. Disconnect the P5
signal connector and note the time. In approximately five (5)
minutes, complete column 9 of the Truth Table and the
Display/Analog Output Table on the Data Sheet.

tp/d#49/956A22x.doc 12
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7.2.11 Divide each of the “Desired” values in the Display/Analog

tp/d#49/956A22x.doc

rework/re calibration’ as required along with the Data Sheet

.Output Table by the “Actual” values recorded during testing.

The “Actual” values must be within £25% of the calculated
“Desired” values for.dose.rate .and .voltage. .lf.all values are
within tolerance, complete verification. If any values are not
within tolerance, reject the channel component that is out of

" “tolerance and forward to the Production Test Department for

repair or cahbratlon

Enter a value of 1.00E4 in posntlon 4 (OVER RANGE)

-

Turn off 856A-201 power and remove all interconnection
cables. Re-install jumper J7 in the 2-3 position on the 956A-

" 201 main circuit board assembly

-~

If all values are within tolerance and the truth table logic is
correct, complete and sign the Data Sheet and forward to QA
for review. Verify that all required accessories such as
connector Kkits, mounting -brackets and rack chassis are

-present. Complete and sign travelers and forward to QA wnth
‘the loop test Data Sheets ) - -

If any portion of this ‘test has not’ been’ successfully
completed, return the failed component to production test for

identifying the failure. e e .
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LOOP TEST DATA SHEET Page 1 of 3

Medium Range GM Area Monitor

Customer: P.O. No.:

Channel ID No.: S.0. No.:
(If Applicable)

Readout Model; Serial No.:

Detector Model: Serial No.:

Remote Alarm Model: ) Serial No.:

Test Equipment:
Field Calibrator 848-8 S/N 119 or Customer 848-8 S/N

D. V. M. Model #: S/N: Cal Due Date:

7.1.4 956A-201 Firmware Part Number: Rev.

7.1.12 Detector Conversion Constant:

Detector Dead Time (Tau):

7.1.13 Analog Output Option 1: Range: to

Analog Output Option 2: Range: to

tp/d#49/956A22x.doc 14
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LOOP TEST DATA SHEET Page 2 of 3

DATA SHEET TRUTH TABLE

i
-

Enter N/A in any columns or rows that are not applicable.

tp/d#49/956A22x.doc
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Note:
7.2.1 7.2.3 -7.2.4 ~7.2.5 7.26 - | 7.2.7 7.2.8 7.2.9 7.2.10
Step Col 1 Col2 | Col3 | Col4 | Col5 | Col6 | Col7 | Col8 | Col9
- e - “Alert “Alert” High | '958A High |- Over OverRng
Function Bkgnd " Trip - Ack .| Trip Silence Ack -Range .| Reset Fail
High. . ° - - - o~ -
Lamp - (Off) {Off) [Off) {Flash) {Fiash) {On}) - {On) - | -- {Flash) - {OFf)
Warn ! 1 : ) N -
Lamp - - (Off) {Flash) - (On) ~{On} {On) {On) {On) {Flash) (Off)
(Fail < - . - -
Lamp {Off) - (Off) (Off) (Off) (Off) {Off) {Off) (Off) {On)
Range - S N _ A :
Lamp - {Off) {Off) {Off) {Off) {Off) {Off) {On) (Off) . {On) -
Remote ! v —_— - -
Alrm Lamp - ~{Off) - {Off) {Off) {On) {On} {On) {On) {On) -« -| (Off) r
Remote ! . - - - L A
Alrm Horn (Off) {Off) {Off} {On} (Off) * {On) * (On) * {On) {Off)
Bargraph -~ = N i
Color {Green) {Amber} {Amber] {Red) {Red) {Red) {Red) - .|.- (Red) . {Off)
High Relay
P1-19 to P1-20 {Closed) {Closed) {Closed) {Open) {Open) {Open) (Open} - | "-1Open) {Closed)
High Relay
P1-19 to P1-21 {Openi (Open) (Open} {Closed)} {Closed) {Closed) {Ciosed) {Closed) {Open)
Warn Relay . - N R RS R -~
P1-13 to P1-14 {Closed) {Open) {Open) {Open) {Open) {Open) {Open) {Open) {Closed)
Warn Relay j i, R B - i -
P1-13 to P1-15 {Open) (Closed) {Closed) {Closed) (Closed) {Closed]) {Closed) {Closed) {Open)
Fail Relay
P1-7 to P1-8 {Closed| (Closed) {Closed} {Closed) (Closed) {Closed) (Closed) {Closed) {Open)
Fail Relay
P1-7 to P1-8 (Open) (Open)} {Open) {Open) {Open) {Open) {Open) {Open) {Closad)
* Except with 95BA-20 or 958A-40 Remote Alarm
7.2.4 958 Remote Alarm Relay: TB1-5 to TB1-7 (> 20 Meg Ohms]) ..
TB1-6 to  TB1-7 (<" 10hm)
7.2.2 Check Source Response: {> 10 mR/h)
7.2.5 - - 958 Remote Alarm Relay: TB1-5 to TB1-7 {< 1 0hm)
TB1-6 to TB1-7

{> 20 Meg Ohms)
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LOOP TEST DATA SHEET Page 3 of 3
DISPLAY/ANALOG OUTPUT TABLE
848-8 SIN 848-8 SIN 848-8 S/IN ____ Signal
Position Position Position Fail
CLOSED MID OPEN Condition
Function Desired | Actual Desired | Actual Desired Actual Desired Actual
*+¢ 956A-201 -
in mR/h EEEEE 0.00
Anlg Output 1
1 -5 Volts 5.00Vv 1.00V
Anig Output 2
1-5 Volts 5.00V 1.00V
0 - 10 Voit 10.00 V 0.00V
or or or
Remote Meter 1.00E4 mR/h 0.1 mR/h
* Analog
Option
* Analog
Option

* Enter N/A if no Analog Optional outputs are provided.

** The “desired” value in this row is the decay corrected 848-8 dose rate.

7.2.11 All “Actual” value within +25% of calculated “desired” values

7.2.12 Value of 1.00E4 entered in Position 4

Performed By:

Q.A. Review By:

tp/d#49/956A22x.doc

(Yes)

Date:

Date:

{(Yes)
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DETECTORS

CUSTOMER: N/A
DOCUMENT: TP956A/897A-21X

REV. C

RECORD OF REVISIONS

DOCUMENT REV. LEVEL

DESCRIPTION/PAGES AFFECTED

Supersedes LT956/897

A
Added Customer "848-8 option for
B calibration check in place of 848-8
- S/N 119 :
Added 956A-201-M1 to procedure, Para
(0 2.1, 7.2; Updated base UDR test

procedure, Para 6.2; corrected local alarm
contact states, Para 7.2.1, 7.2.5, more
verbiage clarifications, Para 2.1, 6.0,
7.1.5, 7.1.12; Updated Data Sheet per
above
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TITLE: TEST PROCEDURE FOR 956A-201 AND 897A-21X SERIES
DETECTORS

CUSTOMER: N/A

DOCUMENT: TP956A/897A-21X REV. C

1.0 PURPOSE

The purpose of this procedure is to verify the proper operation of a LOW
RANGE 955A Area Monitor channel.

2.0 SCOPE

2.1 This procedure is to be performed on all LOW RANGE 955A channels
prior to shipment. This procedure gives detailed instructions on
integrated testing of the model 956A-201 rate meter (UDR) and model
897A-210 or B97A-211 detectors. Unless stated otherwise, the
Model 956A-201 refers to both the 956A-201 and the 956A-201-M1
readout. In addition, this procedure covers integrated testing of 958
or 958A series remote alarm/indicators if supplied. Any combination
of the following equipment may be tested using this procedure.

Rate Meter Detector Remote Alarm (Optional)
956A-201 897A-210, 897A-211 958-10, 958A-10
956A-201-M1 958-40, 958A-40

Note: Space on the Data Sheet is provided to identify and test some
possible options such non-standard analog outputs.

2.2 The following functions and operational parameters are tested by this
procedure:
2.2.1 B956A-201 Display value within tolerance.

2.2.2 956A-201 Analog Outputs within tolerance including optional
outputs (if provided).

2.2.3 Check Source response greater than minimum requirements.

2.2.4 Alarm, Warn, Range, Overrange and Fail Actuation.

tp/d#49/956A897A.doc 4
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2.2.5 0958/9bBA Remote Alarm dxsplay and annunciation  (if
~-. . applicable), .- .

2.2.6 958A Remote Alarm silence feature (if applicable):

A

»2.2.7: .958 Remote Alarm relay auii_li'afyfconfactég(if-applicable).

»RE'SPONSIBILITIES* S I

f '

3.1~ ' Personnel performlng this test must have a Techmmans Skill Level 1
ot “per S.0.P. 902.003. I _ - -

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 channel or systems test data ir a job file.

= 3.3 “Individuals performing this procedure must insure that it is conducted

4.0

-EQUIPMENT REQUIRED T It

in such manner as to minimize radiation exposure to both themselves
and others. Personal radiation dosnmetry is required for any individuals
participating in this procedure when a Field Calibrator is in use.

ENVIRONMENTAL CONDITIONS

4.1  Environmental conditions shall be the prevallmg Iaboratory amblent for
temperature and humidity.

A

""’ - A L e e,

[N

5.1 Customer 848 8 to be supphed with channel -- must be calibrated. [f
no Customer Calibrator is provuded or avallable, VICTOREEN Model

.-~ . 848-8 Field Callbrator Serlal Number 1 19 is to be used y

4 \«‘, ,»\‘ —

5 2, \848‘8 105 Fleld Cahbrator Adapter customer prov:ded or Victoreen
equipment.. . . FEA

5.2.1 848-8-400 Adapter for 897A-211 detectors with stainless
steel housing only.

tp/d#49/956A897A.doc ‘ 5
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5.3
5.4

5.5

5.6

5.7

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

Personal dosimetry.

Radiation control barriers (yellow/magenta rope) and .Radiation Area
warning signs (if access control of area cannot be assured).

Interconnection cables between detector, rate meter and remote alarm
(if applicable) refer to one of the following loop diagrams:

5.6.1 956A-201-106: 956A-201 ratemeter to 897A-210 or 897A-
211 detectors.

5.6.2 958-1-24: As above but including 958-10 or 958-40 Remote
Alarm.

5.6.3 958A-1-24: As above but including 958A-10 or 958A-40
Remote Alarm.

5.6.4 Job Specific Loop Diagram (contact project engineer).

250 ohm, 1 % resistors {2) for 4-20 mA termination.

6.0 PREREQUISITES

6.1

6.2

Prior to interconnecting equipment, verify by model number that all of
the equipment listed on the sales or work order is present and that all
required option boards (if applicable) are installed in the 956A-201
ratemeter.

Completed and signed copies of CAL-GM6 (897A series detectors) and
TPO56A-201-3 (956A-201 ratemeter) are required prior to beginning
this procedure. Completed and signed copies of any option board
tests are also required when option boards are installed.

tp/d#49/956A897A.doc 6
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7.0 PROCEDURE

7.1

* Preliminary Data and Set-up. w

7.1.1 Record the Mcustomer, P.0. and S.0. numbers on the Data
Sheet. . .. L. L L

t

K ;7.‘1~ 2 Record the model and serral numbers of all equrpment to be

- tested

77.1.3° Record the mode! serial number and callbratlon due’date of the

dlgrtal voltmeter -

:7.1.4 Record the 956A 201 flrmware number and revrsron/date on -

..the Data Sheet
1(71.1*.5 Decay correct to the current date the 897A dose rate lrsted on
* 7 " "the 848-8 S/N 119 or Customer 848-8 Calibration Data Sheet
. for the CLOSED and MID positions. No‘dose rate.calculations °
- . are required ‘for .the OPEN position .as’ it will .be used -to- -
overrange the unit under test. Enter the decay corrected dose
rates. under .the "Desired" column of the Display/Analog
Output Table on the Data Sheet
(t._t,)

30.0 )

Decay Formula: Current Doxse Rate =R*e (-0.693

oyt v

Where R = is the baseline dose rate

The elapsed time in years from the date dose rate was determined to
the current date

30.0 = the half llfe of 137 Cs in years

Table 1, 137-Cs Half Life Decay Table, may also be used to determine

" the current dose rate for this'step.

tp/d#49/956A897A.doc 7
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TABLE 1

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 | 0.892°| 0.980 | 0.989 | 0.987 | 0.985 | 0.983 | 0.981 | 0.979
1 0.977 | 0.875 | 0.873 | 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 | 0.948 | 0.948 | 0.946 ] 0.944 | 0.942 | 0.940 ] 0.938 | 0.937 | 0.935
3 0.933 0.831 0.829 0.928 0.926 0.924 0.922 0.921 0.918 0.917 0.915 0.913
4 0.912 | 0.910 | 0.808 | 0.906 0.805 | 0.903 | 0.801 | 0.900 | 0.898 | 0.896 | 0.894 | 0.893
5 0.891 | 0.88% | 0.887 | 0.886 | 0.884 | 0.882 | 0.881 0.87é 0.877 | 0.876 | 0.874 | 0.872
6 0.871 | 0.868 | 0.867 | 0.866 | 0.864 | 0.862 | 0.861 | 0.859 | 0.857 | 0.856 | 0.854 | 0.852
7 0.851 | 0.849 | 0.847 | 0.846 | 0.844 | 0.843 | 0.841 0.839 | 0.838 | 0.836 | 0.834 | 0.833
8 0.831 | 0.830 | 0.828 0.1826 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

7.1.6 Convert the dose rates determined in step 7.1.5 into

equivalent analog output voltage and current values for each
of the CLOSED and MID calibrator positions using the
formulas and examples given below.

First, using the formula below, convert the dose rate to a
percentage of full-scale.

P = log(R/LSV)/[log(FSV)-log(LSV)]

where P = percentage of full-scale in decimal number

R = Current dose rate determined in step 7.1.4
LSV = Low Scale Value (Analog Low scale Setpoint)
FSV = Full Scale Value {Analog Full-scale Setpoint)

tp/d#49/956A897A.doc 8
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. Where P -

tp/d#49/956AB97A.doc : )

7.1.7 Next, using the formula below, convert to analog output

voltage and current values.as required by the configuration of

. the 856A-201 under test. For a standard 956A-201 this will

FSV .

LSV

- Data Sheet.- -~ - - T

"be 1-5 volts (4-20 mA 'across 250 ohm) for current loop

outputs and 0-10 volts for voltage ‘output.

- - -

= PIFSV-LSV) + LSV

Percent of full-scale as a decimal number

. = Full-scale voltage -

Low scale voltage

~ Other opfional analog-output voltages are also calculated using
. the above formula. Record the voltage values for each position

of the 848-8 field calibrator on the Data Sheet under the
"Desired" column of the Display/Analog Output Table. Values
listed under the OPEN position on the Data Sheet will be the
full-scale value of the specific analog output. Values listed
under the FAIL position on the Data Sheet will be the low
scale value of the specuflc analog output.

3

. Remove jumper J7 from the 956A 201 main circuit board and

retain for re-installation.” Jumper J7 IS removed to prevent
antl-jam -actuation durmg testlng

. lnterconnect all channel components per standard loop or job

specific -drawing and record- the drawmg and revision on the
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7.1.10 Terminate both 4-20 MA analog outputs with the 250 ohm

1% resistors. Analog output #1 is located at P6-1 (+) and
P6-2. (-} while analog output #2 is located at P6-3 {+) and
P6-4 (-). If no remote alarm is supplied the 0-10 volt output is
measured at P6-5 (+) and P6-6 .{-). .Refer to .job specific
drawings for optional analog outputs that may be supplied.

NOTE: If a remote alarm is included, fill in the 0-10 volt/remote meter -
desired row on the Data Sheet with mR/h values. If no
remote is included, fill in the row with calculated voltage
values for each position. Position the Remote Alarm in the
vertical position and adjust the mechanical zero (if applicable)
prior to power-up.

7.1.11 Apply AC power to the 956A-201 and allow a minimum 15
minute warm-up period to elapse prior to proceeding with
testing. Reset any alarms that may have tripped on power-up.

7.1.12 Enter setpoints into the 956A-201 in accordance with
Table 2.

TABLE 2

956A-201 Function Data Entry

Parameter Switch Position Value
High Alarm 0 1.00E2
Warn Alarm 1 1.00E1
Dead Time (Tau) 2 *
Analog Full Scale 3 1.00E3
Overrange 4 1.00E3
Conversion Constant 5 *
Analog Low Scale 7 1.00-2
Under Range S 1.00-2

#*

See the detector CAL-GMS6 Data Sheet for these values.

tp/d#49/956A897A.doc 10
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7.1.13 If the channel under test contains optional analog outputs, list
:" these optional outputs on the Data Sheet. If no optional
-+.>; outputs-are provided; enter'N/A .on the Data Sheet.

7.2 Channel Functional Test =~ -°. C i

Note: If'a 956A;201-M1 UDR is supplied as a part of this channel,

- . .-+ - fill out the Aux. High Relay Functions in ‘the Data Sheet Truth
- - - - -« __ Table. If not, enter N/A on the Data Sheet.

7.2.1 Place the detector in a low background area away from the
field calibrator and complete column 1 of the Data Sheet truth
table. If a 958-10 or 958-40 remote alarm is part of the

. : channel under test, verify the followmg remote alarm internal
.- ... relay contact Ioglc '

TB1 5 to TB1 7 > 20 meg ohms
i TB16toTB17 <1ohm R

o

u7 2 2 Depress the CHECK SOURCE push button on the S56A-201
and record the 956A-201 display value on the Data Sheet
-when the indication. has stabllrzed A minimum response of
-10 mR/h is requrred

Lr

7.2.3 Usmg the 848-8-105 adapter (and 848 8-400 if a 897A-211
is being tested), place the detector into the 848-8 field

-. calibrator and ‘expose the detector to the CLOSED position.

+ - Complete column!2 ‘of 'the Data ‘Sheet Truth Table and the
e Dzsplay/Anang Output Table T

wT gy

i!\lo’te:‘ The 897A 211 detector is 'positioned in the 848-8-400
adapter so that the connector key will be at the 12:00 o’clock

- ~ position relative_ to ‘the "6: OO -0 clock ‘position* of the source

i_,aperture SRR

7 2. 4 Wlth the 848- 8 stlll in the closed position, depress the 956A-
201 ACKNOWLEDGE push- button and complete column 3 of

the Data Sheet Truth Table

7 2. 5 Expose the detector to the MID position of the 848-8 freld
calibrator and hold. ~Complete column 4 of the Truth Table

tp/d#49/956A897A.doc 1 s
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7.2.6

7.2.7

7.2.8

7.2.9

7.2.10

7.2.11

and the Display/Analog Output:Table on the Data Sheet. If a
958-10 or 958-40 remote alarm is included, verify the
following remote alarm relay contact logic:

TB1-5 to TB1-7: < 1 ohm"
TB1-6 to TB1-7: > 20 meg ohms

If a 95BA-10 or 958A-40 remote alarm is installed, depress
the SILENCE push-button on the remote alarm enclosure and
complete column 5 of the Data Sheet Truth Table. If 958-10,
958-40 or no remote alarm is installed, fill in column 5 with
N/A in each box.

With the 848-8 still in the MID position, depress the
956A-2017 ACKNOWLEDGE push-button and complete column
6 of the Data Sheet Truth Table.

Expose the detector to the OPEN position of the 848-8 field
calibrator and complete column 7 of the Truth Table and the
Display/Analog Output Table on the Data Sheet.

Expose the detector to the MID position of the 848-8 field
calibrator and depress the ACKNOWLEDGE push-button on the
956A-201. Complete column 8 of the Truth Table on the
Data Sheet.

Remove the detector from the field calibrator and depress the
956A-201 ACKNOWLEDGE push-button. Disconnect the P5
signal connector and note the time. In approximately five (5)
minutes, complete column 9 of the Truth Table and the
Display/Analog Output Table on the Data Sheet.

Divide each of the “Desired” values in the Display/Analog
Output Table by the “Actual” values recorded during testing.
The “Actual” values must be within £25% of the caiculated
“Desired” values for dose rate and voltage. |f all values are
within tolerance, complete verification. If any values are not
within tolerance, reject the channel component that is out of
tolerance and forward to the Production Test Department for
repair or calibration.

tp/d#49/956A897A.doc 12
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7.2.12 Turn off 956A-201 power and remove all interconnection

cables. Re-install jumper J7 in the 2-3 position on the

--856A-201 main circuit board assembly.

7.2.13

If all values are within tolerance and the truth table logic is
correct, complete and sign.the Data.Sheet.and forward to QA

for: review. Verify that all required accessories such as

connector kits, mounting brackets and rack chassis are
present. Complete and sign travelers and forward to "QA" with

“the loop test Data Sheets.

If any portion of this test has not :been’ successfully
" completed, return the failed component to production test for
rework/re calibration as required along with the.Data Sheet
identifying the failure.

¢ .
.
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TITLE: TEST PROCEDURE FOR 956A-201 AND 897A-21X SERIES
DETECTORS

CUSTOMER: N/A

DOCUMENT: TP956A/897A-21X REV. C

LOOP TEST DATA SHEET Page 1 of 4

Low Range GM Area Monitor

Customer: P.O. No.:

Channel ID No.: S.0. No.:
(If Applicable)

Readout Model: Serial No.:

Detector Model: Serial No.:

Remote Alarm Model: Serial No.:

Test Equipment:
Field Calibrator 848-8 S/N 119 or Customer 848-8 S/N

D. V. M. Model #: S/N: Cal Due Date:

7.1.4 956A-201 Firmware Part Number: Rev.

7.1.12 Detector Conversion Constant:

Detector Dead Time (Tau):

7.1.13 Analog Output Option 1: Range: to

Analog Output Option 2: Range: to

tp/d#49/956 A897A.doc 14
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TITLE: ° ° . 'TEST PROCEDURE FOR 956A-201 AND 897A-21X SERIES
DETECTORS wvaa - I

CUSTOMER: N/A ’ o T

DOCUMENT: TP956A/897A-21X - -"REV. C ' '

LOOP TEST DATA SHEET Page 2 of 4 DATA SHEET TRUTH TABLE

W e

Note: Enter N/A in any columns or rows that are not applicable. -. '

7.2.1 7.2.3 7.2.4 7.2.5 7.2.6 7.2.7 7.2.8 7.2.8 7.2.10

Step Col 1 Col 2 Col3. .. Col4 |-Colb Col 6 Col 7 Col 8 Col 8
Alert | Alert High | 958A High Over | OverRng ’

Function Bkgnd Trip Ack Trip Silence Ack Range Reset Fail
High o N . P -
Lamp <[« & {Off) {Off) .-| - (Off) (Flash) {Flash) {On) {On) {Flash) {Off)
Warn . . N
Lamp (Off) {Flash) {On) (On) {On) {On} {On) {Flash} {Otf)
Fail ‘s N ) . A : .
Lamp (Off) (Off) (Off) {Off) {Off) {Off) (Off) (Off) {On)
Range . e
Lamp - - v ~ {Off} {Ot) . {Off) . ~ {Off) {Off) (Off) > "(On) (Off) {On)
Remote - ]
Alrm Lamp {Off) {Off) {Off) {On) {On) {On) {On) {On) (Off)
Remote
Alrm Horn {Otf) {Off} (Off) {On) (Off) * {On) * {On) * (Onj) {Off)
Bargraph
Color {Green) {Amber) {Amber) {Red) (Red) {Red) {Red) (Red) {Off)
High Relay
P1-19 to P1-20 (Closed) {Ciosed) (Clased) (Open} {Open) {Open) {Open) (Open) {Closed})
High Relay
P1-19 to P1-21 {Open) {Open) {Open) {Closed) {Closed) [Closed] {Closed) {Closed) {Open}

Aux. Hi Relay**
P1-1, P1.2 {Closed) (Closed) {Closed) {Open) {Open) {Open} {Open) {Open) {Closed)

Aux. Hi Relay**

P1-1, P1-3 {Ooen} (Open) {Open) (Closed) {Closed) (Closed) {Closed) {Ciosed) {Open)
Aux. Hi Relay**

P1-4, P1-5 {Closed) {Closed}) {Closed) {Open) {Open} {Open) {Open) {Open) {Closed)
Aux. Hi Relay**

P1-4, P1-6 {Open} {Open) {Open) {Closed) {Closed) {Closed) {Clased) {Closed) (Open)
Warn Relay )

P1-13 to P1-14 {Closed) {Open) {Open} {Open} {Open) {Open} {Open) (Open) {Closed])
Warn Relay

P1-13 to P1-15 {Openl {Closed) {Closed} {Closed} {Closed) {Closed) {Ciosed) {Closed} {Open)
Fail Relay .
P1-7 to P1-8 {Closed) {Closed) (Closed) {Closed) {Closed) (Closed) {Closed) {Closed) (Open)
Fail Relay

P1-7 to P1.8 {Open) {Open) (Open} (Open) {Open) {Open) {Open) {Open) {Closed)

**Applies to 856A-201-M1 Only N . -
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TITLE: TEST PROCEDURE FOR 956A-201 AND 897A-21X SERIES
DETECTORS

CUSTOMER: N/A
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LOOP TEST DATA SHEET Page 3 of 4

DATA SHEET TRUTH TABLE

7.2.1 958 Remote Alarm Relay: TB1-5 to TB1-7 {>20 Meg Ohms)

TB1-6 to TB1-7 (< 10hm)
7.2.2 Check Source Response: (> 10 mR/h)
7.2.5 958 Remote Alarm Relay: TB1-5 to TB1-7 {< 1 0hm)
TB1-6 to TB1-7 (> 20 Meg Ohms)
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LOOP TEST DATA SHEET Page 4 of 4

DISPLAY/ANALOG OUTPUT TABLE

R 956A-201 AND 897A-21X SERIES

B48-8 S/IN ___ 848-8 S/N ' 848-8 S/IN Signal
Position Position Position Fail
CLOSED MID OPEN Condition
Function Desired | Actual Desired | Actual Desired Actual Desired Actual
** 956A-201
in mR/h EEEEE 0.00
Anlg Output 1
1 -5 Volts 5.00vV 1.00V
Anig Output 2
1 -5 Volts 5.00Vv 1.00V
0-10 volt 10.00 Vv 0.00 VvV
or or or
Remote Meter 1000 mR/h 0.01 mR/h
* Analog
Option
* Analog
Option

* Enter N/A if no Analog Optional outputs are provided.

** The “desired” value in this row is the decay corrected 848-8 dose rate.

7.2.11 All "Actual” value within £25% of calculated “desired” values

Performed By:

Q.A. Review By:

tp/d#49/956A8B97A.doc

Date:

Date:

(Yes)
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RECORD OF REVISIONS
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1.0 PURPOSE

2.0

The purpose of this procedure is to verify the proper operation of a complete
HIGH RANGE 8955A Area Monitor channel.

SCOPE

2.1

2.2

This procedure is to be performed on all HIGH RANGE 955A channels
prior to shipment. This procedure gives detailed instructions on
integrated testing of the model 956A-201 rate meter (UDR) and model
897A-230 or 897A-231 detectors. in addition, this procedure covers
integrated testing of 958 or 958A series remote alarm/indicators if
supplied. Any combination of the following equipment may be tested
using this procedure.

Rate Meter = Detector Remote Alarm (QOptional)

956A-201 897A-230, 897A-231 958-30, 958A-30
. 958-40, 958A-40

Note: Space on the Data Sheet is provided to identify and test some
possible options such non-standard analog outputs.

The following functions and operational parameters are tested by this

procedure:

2.2.1 9586A-201 Display value within tolerance.

2.2.2 956A-201 Analog Outputs within tolera‘nce including optional
outputs (if provided).

2.2.3 Check Source response greater than minimum requirements.

2.2.4 Alarm, Warn, Range, Overrange and Fail Actuation.

tp/d#49/956A23X.doc 4



-

VICTOREEN INC.

TITLE: .. - TEST PROCEDURE FOR'956A-201 AND 897A 23X SERIES
DETECTORS ' .

CUSTOMER: N/A . . - Choon Tl I

DOCUMENT: TPS56A/897A-23X -« REV."B e T

2.2.5 958/958A Remote Alarm dlsplay and annunciation  (if
applicable}. Tl g )

‘ot
PR

2.2.6 958A Remote Alarm silence feature (if applicable)..

~ . 2.2.7. 958 Remote Alarm relay auxiliary contacts (if applicable).

P e LA

3.0. RESPONSIBILITIES SR oon

: N P o o e
- - s -

3.1 Personnel performing this test must have a Technlmans Skill Level 1
.~. . « o+ - perS.0.P. 902003’ Ll .

3.2 Data generated by thls test must be rewewed and approved by Q.A.
~- - prior to- shipment. . .In addition, . Q.A has the responsibility of
B malntalnmg channel or systems test data in a job file.
- 3.3 -Individuals performing this procedure ‘must insure that it is conducted
) " in such manner as to minimize radiation ‘exposure to both themselves
and others. Personal radiation dosimetry is required for any individuals
,‘partICIpatlng in this procedure when a Field Calibrator is in use.

4.0 ENVIRONMENTAL CONDITIONS

4.1  Environmental conditions shall be the prevalhng Iaboratory ambnent for
temperature and humidity. .t B

' 5.0 EQUIPMENT REQUIRED .. .-~ -~ e o
b ‘5.1 Customer 848 8 to be stipphed with channe! - 'must be calibrated. If
no Customer Calibrator is provided or available, VICTOREEN Model
. ,B48-8 Field Calibrator Serial Number 119 i is'to be used

!%J,’ B i

5.2 '848 8- 105 Fleld Callbrator Adapter, customer provnded or Victoreen
o equxpment R L. .

5.2.1 848-8-400 Adapter for 897A-231 detectors with stainless
steel housing only.

tp/d#49/956A23Xd0C 5 o e I
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Digital Voltmeter: Fluke BO50A or equivalent - must be calibrated.

Personal dosimetry.

Radiation control barriers (yellow/magenta rope) and Radiation Area
warning signs (if access control of area cannot be assured).

Interconnection cables between detector, rate meter and remote alarm
(if applicable) refer to one of the following loop diagrams:

5.6.1 956A-201-106: 956A-201 ratemeter to 897A-230 or 897A-
231 detectors.

5.6.2 958-1-24: As above but including 958-30 or 958-40 Remote
Alarm.

5.6.3 ©958A-1-24: As above but including 958A-30 or 958A-40
Remote Alarm.

5.6.4 Job Specific Loop Diagram (contact project engineer).

250 ohm, 1 % resistors (2) for 4-20 mA termination.

PREREQUISITES

6.1

6.2

Prior to interconnecting equipment, verify by model number that all of
the equipment listed on the sales or work order is present and that all
required option boards (if applicable) are installed in the 956A-201
ratemeter.

Completed and signed copies of CAL-GM®6 (897A series detectors) and
TP956A-201-3 (956A-201 ratemeter) are required prior to beginning
this procedure. Completed and signed copies of any option board
tests are also required when option boards are installed.

tp/d#49/956A23X.doc 6
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7.0 PROCEDURE

7.1

—

ﬁ ’D'ecay Formula: Cur'rent Dose Rate“-—t R *e (-0.693

tp/d#49/856A23X.doc

Preliminary Data and Set-up.

711 Record the ..customer, P.O. and S.0. numbers on the Data

Sheet L o ) . RN

tested L N .

P " S~ i

'7.1.3- Record the model serlal number and calrbratlon due date of the :

- digital voltmeter. . } R e

{ - 7. 1,4 Record the 956A- 201 frrmware number and rev:sron/date on

“the ‘Data Sheet

. 1 7 1. 5 Decay correct to the current date the 897A dose rate listed on

.the 8488 S/N 119 or Customer 848-8 Calibration ‘Data Sheet
for the CLOSED and MID positions. No dose rate calculations
- are required for" the OPEN position "as “it will be used to

1

t

overrange the unit under test. Enter the decay corrected dose

rates under the "Desired" column of the Display/Analog
Output Table on the-Data Sheet

)

SRS _ (t;.t,) )
0

Where . R = is the baseline 'd‘orse ra_te o

The elapsed time in years from the date dose rate was determined to
the current date b

30.0 . ‘3.=.the half-life of 137:Cs in years
Table 1, 137-Cs'Half Life Decay Table,‘gm'ay_also be used to determine

the current dose rate for this step. o o

. 3

w7

v
3

7. 1 2 Record the model and serial numbers of all equxpment to be ;

i
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TABLE 1

HALF-LIFE DECAY TABLE FOR Cs-137.0VER.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 | 0.932 | 0.990 | 0.989 | 0.987 | 0.985 | 0.983 | 0.981 | 0.979
1 10977 | 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 | 0926 | 0.924 | 0.922 | 0.821 | 0.918 | 0.917 | 0.915 | 0913
4 |0.912 0910|0908 | 0.905 | 0.905 | 0.903 | 0.901 | 0.900 | 0.898 | 0.895 | 0.894 | 0.893
5 10.891 | 0.889 | 0.887 | 0.886 | 0.884 | 0.882 | 0.881 | 0.879 | 0.877 | 0.876 | 0.874 | 0.872
6 | 0871 )0.869 |0.867 | 0866 | 0.864 | 0.862 | 0.861 | 0.859 | 0.857 | 0.856 | 0.854 | 0.852
7 | 0851 ]|0.849 | 0.847 | 0.846 | 0.844 | 0.843 | 0.841 | 0.839 | 0.838 | 0.836 | 0.834 | 0.833
8 10831 | 0830|0828 | 0.826 | 0.825 | 0.823 | 0.822 | 0.820 | 0.819 | 0.817 | 0.815 | 0.814
9 10812 0.811 ) 0.809 | 0.808 | 0.806 | 0.805 | 0.803 | 0.801 | 0.800 | 0.798 | 0.797 | 0.795

7.1.6 Convert the dose rates determined in step 7.1.5 into

equivalent analog output voltage and current values for each
of the CLOSED and MID calibrator positions using the
formulas and examples given below.

First, using the formula below, convert the dose rate to a
percentage of full-scale.

P = log(R/LSV)/[log(FSV)-log(LSV)]

where P = percentage of full-scale in decimal number

R = Current dose rate determined in step 7.1.4
LSV = Low Scale Value (Analog Low scale Setpoint)
FSV = Full Scale Value (Analog Full-scale Setpoint)

tp/d#49/956A23X.doc 8
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. <. 7.1.7 .Next, using the formula below, convert to analog output
A . - voltage and current values as required by the configuration of
-~ 7 .. .. the 956A-201 under:test. For:a.standard 956A-201 this will
- be -1-5 volts (4-20 mA across 250 ohm) for current loop

- - outputs and 0-10 volts for voltage output.

. V... = PFSV-LSV) + LSV
‘ 5 i where P~ ,= Percent of full-scale as a decimal humber
' FSV "= Full-scale voltepe ~

Lsv .= Low scale voltage

Other optnonal analog output voltages are also calculated using
the above formula. Record the voltage values.for each position
of the 848-8 field calibrator on the Data Sheet under the
"Desired” column of the Display/Analog Output Table. Values
listed under the OPEN position on the Data Sheet will be the
full-scale value of the specnflc ‘analog output. Values listed
s~ -+ < - 7= -7~ under the FAIL position”on the Data Sheet will be the low
i ) scale value of the specn‘lc analog output

S ~7 1.8 -Remove Jumper J7 from the 956A 201 main- c:rcunt board and
” --- - retain -for - re-installation. - ‘Jumper J7 is"temoved to prevent
- --anti-jam actuation- dunng testlng T

) 7 1. 9 i} Interconnect all channel components per standard loop or job
: . _ . . .... -specific drawing and - record the _drawing” and revision on the
s DataSheet e T oo

LN

[ R e TTIEY
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7.1.10 Terminate both 4-20 MA analog outputs with the 250 ohm

1% resistors. Analog output #1 is located at P6-1 (+) and
P6-2 (-) while analog output #2 is located at P6-3 (+) and
P8-4 (-). If no remote alarm is supplied the 0-10 volt output is
measured at P6-5 (+) and P6-6 (-). Refer to job specific
drawings for optional analog outputs that may be supplied.

If a remote alarm is included, fill in the 0-10 volt/remote meter

NOTE:
desired row on the Data Sheet with mR/h values. If no
remote is included, fill in the row with calculated voltage
values for each position. Position the Remote Alarm in the
vertical position and adjust the mechanical zero (if applicable)
prior to power-up.

7.1.11 Apply AC power to the 956A-201 and allow a minimum 15
minute warm-up period to elapse prior to proceeding with
testing. Reset any alarms that may have tripped on power-up.

7.1.12 Enter setpoints into the 956A-201 in accordance with
Table 2.

TABLE 2

956A-201 Function Data Entry

Parameter Switch Position Value
High Alarm 0 1.00E2
Warn Alarm 1 1.00E1
Dead Time (Tau) 2 *
Analog Full Scale 3 1.00E5
Overrange 4 1.00E3
Conversion Constant 5 *
Analog Low Scale 7 1.00-E0
Under Range 9 1.00-EO

*

See the detector CAL-GM6 Data Sheet for these values.

tp/d#49/956A23X.doc 10
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7 1.13 If the channel under test contains optional analog outputs, list
‘“‘these optional outputs on the Data Sheet. If no optional
outputs are provzded ‘enter N/A on the Data Sheet.

n - . -

7. 2 Channel Functuonal Test““
7.2.1 Place the detector in a low, background area away from the
field calibrator and complete column ‘1 of the Data Sheet truth
- ~- .- table. If - a 958-30 or 958- 40 remote alarm is part of the
’ “channel‘under test, verify the followmg remote alarm internal
relay contact logic:
P iemb o TB1-B 1o TBI-7: 720 megohms
S T L TP *TB1 6to TB1-7: < 1 ohm ’

7.2.2 Depress the CHECK SOURCE push button on the 956A-201
“¢ - -+ . 5. and record the-956A- 201 dlsplay value ‘on the Data Sheet
- e " "'when the mdlcatlon has stablhzed A minimum response of

10 mR/h is requ:red

't

sy -

5 e BN

. t;f' T el e S0y Tt
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7.2.3

Note:

7.2.4

7.2.5

7.2.6

7.2.7

7.2.8

Using the 848-8-105 adapter (and 848-8-400 if a 897A-231
is being tested), place the detector into the 848-8 field
calibrator and expose the detector to the CLOSED position.
Complete column 2 of the Data Sheet Truth Table and the
Display/Analog Output Table.

The 897A-231 detector is positioned in the 848-8-400
adapter so that the connector key will be at the 12:00 o’clock
position relative to the 6:00 o’‘clock position of the source
aperture.

With the 848-8 still in the closed position, depress the 956A-
201 ACKNOWLEDGE push-button and complete column 3 of
the Data Sheet Truth Table.

Expose the detector to the MID position of the 848-8 field
calibrator and hold. Complete column 4 of the Truth Table
and the Display/Analog Output Table on the Data Sheet. If a
958-30 or 958-40 remote alarm is included, verify the
following remote alarm relay contact logic:

TB1-5 to TB1-7: < 1 ohm
TB1-6 to TB1-7: > 20 meg ohms

If a 958A-30 or 958A-40 remote alarm is installed, depress
the SILENCE push-button on the remote alarm enclosure and
complete column 5 of the Data Sheet Truth Table. If 958-30,
958-40 or no remote alarm is installed, fill in column 5 with
N/A in each box.

With the 848-8 still in the MID position, depress the 956A-
201 ACKNOWLEDGE push-button and complete column 6 of
the Data Sheet Truth Table.

Expose the detector to the OPEN position of the 848-8 field
calibrator and complete column 7 of the Truth Table and the
Display/Analog Output Table on the Data Sheet.

tp/d#48/956A23X.doc 12
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7.2.9 Expose the detector to the MID position of the 848-8 field

7.2.10

calibrator and depress the ACKNOWLEDGE push-button on the

- 956A-201. Complete column. 8 of the Truth Table on the

Data Sheet.

Remove the detector from tne.ﬁeld calibrator and depress the
856A-201 ACKNOWLEDGE push-button. Disconnect:the P5

“"signal connector and note the time. In approx:mately five (B)

minutes, complete column 9 of the Truth Table. and the
Display/Analog Output Table on the Data Sheet.

N

Divide each of the “Desired” values in the Display/Analog

" "Output Table by the “Actual” values recorded during testing.

The “Actual” values must be within £25% of the calculated

~““Desired” values for dose rate and voltage If all values are

within tolerance, complete verification. If. any values 'are not

~within tolerance, reject the channel component that is out of

----tolerance and forward to the Production Test Department for

7:2.12-

7.2:13°

7.2.14

7.2.15

repair or calibration.
Enter a value of 1.00E5 in position 4 (bVERghANGE)’.

Turn off 956A-201 power and remove all interconnection
cables. Re-install jumper J7-in the 2-3 position on the 956A-
2017 main circuit board assembly -

lf all values are thhln tolerance and the truth table logic is
correct, complete and 'sign the Data Sheet and forward to QA
for review. Verify that all required . accessories such as

. connector .kits, mountmg brackets ‘and rack chassis are

present. Complete and sign travelers and forward to QA with
the Ioop test Data Sheets. . L e e : ;o

lf any portlon of th!s test has not been successfully
completed, return the failed" component to production test for
rework/re calibration as required along with the Data Sheet
identifying the failure.

tp/d#49/956A23X.doc 13
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LOOP TEST DATA SHEET Page 1 of 3

High Range GM Area Monitor

Customer: P.0. No.:

Channel ID No.: S.0. No.:
(If Applicable)

Readout Model: ‘ Serial No.:

Detector Model: Serial No.:

Remote Alarm Model: Serial No.:

Test Equipment:

Field Calibrator 848-8 S/N 119 or Customer 848-8 S/N

D. V. M. Model #: S/N: Cal Due Date:

7.1.4 956A-201 Firmware Part Number:

7.1.12 Detector Conversion Constant:

Detector Dead Time (Tau):

7.1.13 Analog Output Option 1: Range: to

Analog Output Option 2: Range: to

tp/d#49/956A23X.doc 14
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TITLE: . - . TEST.PROCEDURE FOR 856A-201 AND 897A-23X SERIES
DETECTORS o
CUSTOMER: N/A ’
DOCUMENT: TP956A/897A-23X . . "‘REV. B~ - e
LOOP TEST DATA SHEET Page 2 of 3
-DATA SHEET '_I‘RUTHJ'ABLE o
Note: Enter N/A in any columns or rows that are not applicable.
7.2.1 7.2.3 7.2.4 7.2.5' *7.2.6 7.2.7 7.2.8 7.2.9 7.2.10
Step Col 1 Col2 | Col3 | Col4 | Col5 | Col6 | Col7 Col 8 Col 8
o T 7 TAlert " Alert’ High ‘958A High |~ Over | OverRng
Function Bkgnd Trip Ack Trip - Silence Ack Range Reset Fail
Hgh - - [ - e R )
Lamp - (Off) . (Off) - {Off) {Fiash) *{Flash) “(On) {On} - |-~ {Flash) (Off)
i . ' I3 ) ) .
Warn ; - : . - et B
Lamp -+ - -~ “{Off} {Flash) {On) {On) {On) - {On) {On) {Flash) - (Off)
| Fait o . N ] . . . -
Lamp {Off) {Off) {Off) {Off) . {Of) - (Off) {Off) {Off) {On}
Range -~ - T - - - . :
Lamp {OH) {Off) {Off) (Off) (Off) - (Off) . {On) {Off) . (On)
Remote - i i AT R Y U S
Alern Lamp ~ {Off) {Off) {Off) {On) . {On} (On) {On) {On) (Off)
Remote .. S T ” N -
Alrm Horn (Off) (Off) (Off) (On) {Off) * {On) * {On) * {On) (Off)
Bargraph™ =~ ™ | 7° T
Color {Green) {Amber) {Amber) (Red) (Red) {Red) ~ {Red) {Red) {Off)
High Relay
P1-19 10 P1-20 {Closed) {Closed) {Closed) {Open) {Open} -| (Open) {Open) {Open) (Closed)
High Relay N ' -
P1-19 to P1-21 {Open) (Open) {Open) {Closed) {Closed) {Closed) (Closed) (Closed) {Open)
Warn Relay . } . ‘
P1-13 to P1-14-"| (Closed) {Open) (Open) (Open) {Open) {Open} {Open) {Open) {Closed)
Warn Relay N
P1-13 to P1-1E {Openi {Ciosed) {Closed) {Closed) {Closed) {Closed} {Closed]) {Closed]) {Open)
Fail Relay
P1-7 to P1-8 {Closed) {Closed] {Closed) {Closed) {Closed) {Closed]) {Ciosed) {Closed) {Open)
Fail Relay -
P17 to P1-9 {Open) {Open) {Open) {Open) {Open) {Open) (Open}) (Open) {Ciosed)
* Except with 958A-30 or 858A-40 Remote Alarm
7.2.1 958 Remote Alarm Relay: TB1-5 to TB1-7 (> 20 Meg Ohms)
: TB1-6  to TB1-7 {< 1 0Ohm)
7.2.2 Check Source Response: i - A>. 10 mR/M}, .
7.25 ~ -958 Remote Alarm Relay: TB1-5  to TB1-7 {< 1 0hm)
TB1-6 to TB1-7

(> 2‘0 Mgg Ohms)

[
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LOOP TEST DATA SHEET Page 3 of 3

DISPLAY/ANALOG OUTPUT TABLE

848-8 SIN _ 'B48-8 S/IN ____ 848-8 S/IN Signal
Position Position Position Fail
CLOSED "MID OPEN Condition
Function Desired | Actual Desired | Actual Destred Actual Desired Actual
** 956A-201 -
in mR/h EEEEE 0.00
Anlg Output 1
1 -5 Volits 5.00 v 1.00V
Anlg Output 2
1-5Volts 5,00V 1.00V
0-10 Volt 10.00V 0.00 Vv
or or or
Remote Meter 1.00E5 mR/h 1 mR/h
* Analog
Option
* Analog
Option

* Enter N/A if no Analog Optional outputs are provided.

** The “desired” value in this row is the decay corrected 848-8 dose rate.

7.2.11 All "Actual” value within +25% of calculated “desired” values

7.2.12 Value of 1.00E5 entered in position 4

Performed By:

Q.A. Review By:
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