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EBERLINE MODEL PCM-1 PORTAL MONITOR
ATION AND CALIBRATION

A. PURPOSE

This procedure provides the necessary details and methodology for
placing the PCM-1 into operation, performing initial
calibrations, setting operating parameters, and performing the
periodic checks on the instrument.

B. SAFETY
Observe Radiation Protection procedures. Do not place the hands,
eyes, or other parts of the body in close proximity to the thin
window side of the beta sources.

C. REFERENCES

L. TDC-6002M, Model PCM-1 Technical Manual, January 1983

X HNP-830, Performance and Review of Plant Functions and
Procedures
‘ . HNP-8116, Eberline Minipulser Procedure l

D. TEST EQUIPMENT

1. Wide range digital voltmeter |
2. Eberline minipulser
3. Oscilliscope
4. Calibration and check sources. (Calibration sources must
have NBS traceable documentation).
5. Electrostatic Voltmeter 3kv l

E. DEFINITIONS

1. Alarm Hold Time: The length of time the audible alarm and
the display module remain activated during an alarm
condition. (Operator determined, 1 to 9 seconds)

2. Alarm Setting (Rp): (Operator determined - Modes 1 and
3). The minimum nunbot of counts (N) collected before a
contamination alarm will occur is:

‘I'} N=R,T + RgT
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Therefore, Ra specifies the minimum activity count rate
that will trigger an alarm.

period T is determined by the Z factor (see be

3. Count Time (T):
personnel count.

4. Count Time, Test

individual channels.

. Maximum Alarm Limit (Rp na
that will cause a high bac

exceeded.

(Modes 1 &

The probability that a given
amount of activity will produce a count rate R? during the
o

w).

2) A predetermined period of
time for the count duration of the back
(Operator determined

%l’

ound update and the
to 10 seconds)

The length of time that the system counts
in the "Count Rate" mode, normally used for source checking

6. Maximum Count Time (T pax):
allowable amount of counting time,
alarm will occur when T 2 Ty .-

7. Reliability of Detection:
which produces an average count rate R
trigger an alarm during a counting time, T, is determined by

the equation:

):
ﬁgrou

(Mode 3 only)

(Mode 2)

(T).

(Operator determined 1 to 900 seconds)

Preset count rate
nd alarm if the setpoint is

The maximum

A high background

The probability that activity

in a detector will

T (2W +1)

where Rp is the background count rate during the counting
time T. RB is the best estimate of Ry.
a

Weighting

ctor (see below).

W

s the

Z is determined by choosing the desired confidence level
that will produce an acce?table false alarm rate, and still

maintain a reasonable con

idence in the detection level.

This determination should be based on the location of the
monitor and the conditions (e.g. background level) under
which it is to be used.

For 99.9 percent

For 99.0 percent

confidence

confidence

level,

level,

For 95.0 pe.cent confidence level,

For 90.0 percent

For 75.0 percent

For 50.0 percent

confidence

level,

confidence level,

confidence

level,

F(z)
F(z)
F(z)
F(z)
F(z)
F(z)

.999, z = 3.090
.990, z = 2,326
.950, z = 1.645
.900, z = 1.282
.750, z = 0.674
.500, z = 0.
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8. Sigma
multi

Factor (SF): A user entered variable that is a
plier of the background standard deviation used in

determining alarm setpoints.

a.

Mode 1, the SF is used in determining the alarm
setpoint for the high background alarm. When

SF BI Z R, T
the alarm will occur.

Mode 2, the SF is used in determining the personnel
alarm setpoint, R,,

wher . RA = SF \IRB /T

Mode 3: the SF is used in determining the minimum
count time, where the alarm setpoint Ry is preset and
the highest average channel background is Rp:

T = (SF)2 Rp/(Rp?
NOTE

The value of the Sigma Factor will

vary based on which of the three modes

of operation is to be used. Determine
values for the variable represented in
the formulas based on the location and
operating conditions of the monitor. Use
these to arrive at an acceptable value
for the SF that will produce the most
sensitive operation with the least amount
of false alarms.

Units: The units displayed can be in counts per second
or minute, whichever is selected.

Weighting Factor (W): A number that is used in
compensating for background variation. An increase in
the W value results in an increased ability to reject
false alarms, but at the same time it increases the
amount of time it takes to respond to real changes in
the ambient background. A value between 5 and 20 is
recommended.

F. DESCRIPTION
N General
The Eberline Personnel Contamination Monitor, Model PCM-1,

is a

microprocessor-based radiation detection system which

provides a quick indication of beta-gama contamination on
personnel.
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The PCM-1 has an operate mode and a test mode. While in the
operate mode the monitor will run in its main routine,
measuring and storing background for all channels, checking
for high background alarm levels, low or high count failure,
and low gas pressure condi:-ions. This causes the p~-sonnel
monitorin% routine to be executed. This routine ¢ .cks all
channels for high activity alarm conditions with automatic
background subtraction, according to the protocol of one of
the three operating modes in which the monitor has been set
to operate. The test mode is used to run detector plateaus,
determine counting efficiencies, etc.

The PCM-1 has fifteen (15) independent gas-flow proportional
detectors. Maximum detector sensitivity is achieved through
the use of an input preamplifier for each channel which
interfaces each detector to the microcomputer. Each channel
has adjustable gain and discriminator to permit the
operating point to be optimized for each detector.

Each group of five channels has an independently adjustable
high voltage power supply, with a nominal range of 500 to
2500 vDC.

The outputs from the fifteen discriminators are fed to a

counter board, and then to a cent:al processing unit (CPU)
module which iucludes an Intel 8(85 microprocessor, memory,
and input/output parameters duriug periods of power outage.

Controls and Indicators
a. External

(1) Ultrasonic sensing unit: (When in use) Senses
one's approach to the monitor and causes
background counting to stop and the display to
read STEP UP--INSERT RIGHT ARM, accompanied by a
short beep.

*  (2) Alphanumeric display: Indicaces appropriate
messages to users in the operate mode and
indicates operating conditions and parameters when
the monitor is in the test mode.

(3) Display lights: Alarm, Counting, Ready and
Trouble lights that assist in indicating
appropriate messages to users.

(4) Photoelectric sensor: Indicates to the monitor
that it is occupied or if the occupant has exited
the monitor before the count cycle has been
completed.
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(5) Operate/Test switch: A key operated switch that
controls the operation of the monitor between the
normal operation mode and its test and maintenance
routines.

(6) Keyboard: A 16 key control board that serves as
the interface for communication between the
operator and the monitor.

(7) Alarm ackhowledge: Silences contamination alarm.
b. Internal

(1) Power Switch: provides on-off capabilities for 110
volt AC power.

(2) Flow gauges: (3) indicate inlet flow rates in
cc/minute for flow groups A, B, & C.

(3) Pressure Regulators: (2) a dual guage fuily
adjustable control for the P-10 gas used in the
detectors. They are mounted on type lA gas
cylinders and are connected to the instrument by
3/16" ID Tygon Tubing.

(4) HV Switches: (3) switches that provide on-off
capabilities for each of the three high voltage
sections.

(5) HV Adjust: (3) potentiometers that provide a
reference voltage to each of the high voltage
power supplies enabling control of the HV setting.

Test Mode

I[f the OPERATE/TEST switch S1 is set to TEST, the monitor
runs in its test and maintenance routines. In this mode,
the keyboard is active and the other sensors are inactive.
Bacxground measurements and related computations are
suspended while in TEST, and all parameters are available
for display and/or modification as listed in Table 1. The
display prompts the operator with the name of the parameter
list t..di for examination or, within a list, the name of
the variable being displayed and its present value. The
keyboard protocol is such that touching the "+" key causes
an increment to the next time, the "-" key causes a
decrement to the prior item and the ENTER key causes entry
to that list.
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‘ 4. Operate Mode

If the OPERATE/TEST switch next to the keyboard is set to
OPERATE, the monitor will run in its main routine, measuring
and storing background for all channels, checking for high
background alarm levels, low count failure, and low gas
pressure conditions until the actuation of sensing switches
calls the personnel monitoring routine. This routine causes
all channels to check for high activity alarm conditions
with automatic background subtraction, according to the
protocol of one of the three operating modes in which the
monitor has been set to operate:

a. Mode 1: Preset All
b. Mode 2: Maximum Sensitivity
e. Mode 3: Minimum Count Time

The ultrasonic unit will, when in use, sense an individual's |
approach to the monitor. All background counting will
cease, and the display will read STEP UP--INSERT RIGHT ARM.

When an individual inserts an arm into the hand/forearm

. cavity, a light beam will be broken and the monitor will
initiate counting. The display will read COUNTING RIGHT
SIDE for the duration of the counting time. If no alarm
levels are exceeded, the unit beeps and displays RIGHT SIDE
OK--INSERT LEFT ARM. The display will indicate COUNTING
LEFT SIDE when the left arm interrupts the light beam in the
detector cavity. At the end of the counting time the unit
displays COUNT COMPLETE, YOU MAY PASS, accompanied by a
chime if no alarm levels are exceeded.

Contamination in excess of alarm levels is signaled at the
end of Right or Left side counting, or both, by the alarm
sonalert and display messages. All contaminated zones will
be indicated on the display.

Premature arm withdrawal will cause the alarm sonalert to
sound and COUNT INCOMPLETE **RECOUNT** to be displayed.
Reinsertion restarts the count.

(1) Mode 1: Preset All

In this mode, the alarm setpoint (Ry) for each

channel, and the counting time (T) and the sigma

factor (SF) for all channels, are entered via the

keyboard. A personnel alarm occurs if the count
. (N) in the counting time (T) is such that:

N2>RgT+RoT

IR S e R A g s T e U e i vl T R
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The high background alarm occurs if:

SF \RR T >Ry T
Mode 2: Maximum Sensitivity

In this mode the maximum alarm limit (Rj max).
counting time (T), and sigma factor (SF?. are
entered via the keyboard. Each time the
background is updated, a new alarm setting (Rp)
is computed for each channel.

Rap = SF \jRB/T

A personnel alarm occurs if:
N>RgT+RyT

The high background alarm occurs if:

RA = Rp max

Mode 3: Minimum Count Time

In this mode, R,, SF and maximum count time
(Tpax) are entered. Each time background is
updated, a new count time is computed from;
T = (SF)2 RB/(Rp) 2,

based on the channel with the highest Rg.

A persoanel alarm occurs if:

N> RgT+RLT

The high background alarm occurs if:

T 2T pax

. Failure and Trouble Indications

High Background

If the background count rate, Rg, in any zone(s)

gshould increase to such an extent that it, and the

selected sigma factor, SF, counting time, T, alarm
level, Rj max alarm limit, R, max, and max count

time, Tmax, relate so as to satisfy the inequaltities
of Section F.4.a, F.4.b, or F.4.c; the alarm light,
trouble light, sonalert, and (ZONE/CHANNEL DESIGNATION)

S
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HIGH BACKGROUND message, will be activated for the
duration of the alarm hold time. The trouble light
will remain illuminated when the unit automatically
reverts to counting background, but the zone(s)
involved will not update background or be capable of
further alarm sensing until cleared through the DISPLAY
TROUBLE LIST section of the test mode menu, which lists
all the currect trouble conditions and zones. After .
returning to the operate mode, any trouble which
persists will cause reactivation of the alarm and
message.

High Count Fail

\
\
If the 64K count capacity of any zone counter is
exceeded during a background count interval, the alarm |
light, trouble light, sonalert, and (CHANNEL |
DESIGNATION) HIGH COUNT FAIL message, are activated.
The trouble light will remain on and the fail zone will
remain inactive until cleared, as in the case of the
high background alarm. High count fail is more likely
to be caused by electrical noise than by legitimate
counts.

Low Count Fail

If a zone counter receives counts below the Low Count
Fail Setpoint, a (ZONE/CHANNEL DESIGNATION) LOW COUNT
FAIL message/alarm is activated in a manner identical
to the previous ones. Any counts which occur between
background counting cycles, during the overhead time of
the computer, are not registered in the zone counters.

Loss of Gas Pressure

If both gas bottles have pressure when the PCM-1 is
first turned on, gas will be drawn from bottle #1,
through ports 2 and 3 of gas bottle select valve V.
(unactuated), to the input flowmeter. When bottle #1
runs out of gas pressure switch S2 senses the loss of
pressure, causing the computer to activate the alarm
and the message BOTTLE #1 EMPTY, and to actuate VI,
drawing gas from bottle #2. The trouble light will
remain on until bottle #1 is replaced. V1 will remain
actuated until Bottle #2 runs out of gas, whereupon V1
switches back to Bottle #1, and the alarm and message
BOTTLE #2 EMPTY is activated. If both bottles are out
of gas, the alarm and message FAILURE**QUT OF GAS: are
activated, all counting stops, and the message remains
on the display until pressure is restored to either, or
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both, pressure sensors. If the gas supply fails, the
high voltage should be turned off. This is achieved by
opening the power switch or by pulling the AC line
cord. The gas should be restored prior to
re-cnergizing the system.

All Zones Failed
If personnel counting is attempted while all zones have

failed, the dispiay will indicate FAILED, and no count
will be attempted.

G. OPERATION OF INSTRUMENT

1. Mode 3 is the normally preferred system configuration at
Plant Hatch based on system flexibility. Modes 1 or 2 may
also be utilized, however, (as deemed necessary by the
Health Physics Laboratory Supervisor), when conditions or
use are such that Mode 3 operation becomes impractical.

a. The system set-up data must be used to calculate the
necessary parameters for Mode 1 or 2 operation.
Appropriate informational entries should be made in the
. PCM-1 log book when any mode other than Mode 3 is used.

y Initial Set-up

a. P-10 gas hook up: Install one 1A cylinder of P-10 gas
in each side (bottle #1 is on the left, bottle #2 is oa
the right). Set the regulators to minimum pressure,
connect the pressure regulators on bottles 1 & 2, and
connect the 3/16" tygon tubing to the outlet side of
the regulators. Secure the gas bottles in place.

b. Gas Flow and Pressure Adjust: Ad just the pressure
regulators to 5 + 0.5 psig and the flow regulators to |
50 + 5.0 cc/minute. |

CAUTION

Do not exceed 50 + 5.0 cc/minute or 5 + 0.5 psig |
because damage to the detectors may occur.

C. Power Connnection: The instrument uses 110 volt AC
power. It should be plugged in and turned on at this
time.

d. Test the fresaUte switches by shutting off the main gas
bottle valves in sequence and verifying that the
‘ trouble and failure alarms occur as expected.
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 ® Testi

a.

Initial Purge: Allow approximately 4 to 5 hours purge
time at 50 + 5.0 cc/minute to insure that the system is
completely purged of outside air and moisture. Adjust
the flow rates to 25 + 2.5 cc/minute for normal

operation.

NOTE

Complete purging prior to ianitiation
of testing.

ng

Set all alpha threshold voltages to 500 mV on the
amplifier/discriminator boards, using the ALPHA THLD
controls. Set all beta-gamma threshold voltages to 500
mV using the B-G THLD controls. Check these items in
Data Package 1.

Set amplifier gains (R41ll on amplifier-discriminator
boards? to 50. This is accomplished by applying a lmV
(approximately) negative going pulse at the input to
the channel being ad justed, yielding a 40 mV signal at
the preamp output, TP-1 referenced to TP-3 ground.
Refer to the Amplifier-Discriminator schematic and
component layout in that section for more details.
R411 is then adjusted to provide a 2V signal at the
amplifier output, TP-2 referenced to TP-3 ground.
Check this item in Data Package 1.

Place all the ANTI-COIN switches to OUT. Check this
item in Data Package 1.

Set the TEST/OPERATE switch to TEST, and access the
Count Rate Mode, Upper Arm display. This is the
typical beta-gamma channel used for set-up.

Place a suitable beta source, ideally, a large area,
uniformly distributed source of 200K to 2M dpm (47 )
(approximately 75% Co-60, 25% Cs-137 ) on the screen of
the Upper Arm detector. Use a calibration jig (source
holder) to position the source, and plot the beta
plateau, adjusting the high voltage in the middle card
cage in 50 V steps. The plateau should extend from
1100 to 1800 wvolts.

Lower the high voltage so that the beta count rate is
aYproximately 50% of the gross counts recorded at the
plateszu value. Record the count rate.

Lower *he high vo.tage in the other card cages to the
same value as in step f.
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Position the beta soure on the other zone detectors and
ad just the appropriate B-G THLD controls to obtain
similar (approximately + 5%) count rates in all the
other zones, except the foot detector, which is treated
separately.

Increase the high voltage in all three card cages to a
value which is midway on the measured beta plateau.
Record the voltage.

Beta efficiency with Co-60 and Cs-137 should be
approximately 10 percent of the 4 “w beta emission rate
o? the source (or greater) for all zones, except 8
percent (or greater) for the foot detectors.

Verify the plateaus of the other 14 detectors by
counting the beta source when the high voltage is
adjusted by -50, 0, and +50 volts from the selected
plateau value. If necessary, return to step i. If
repeating steps i & j is not adequate, return to step a.

Using a source of 75% CO-60, 25% Cs-137 (percentages
are approximate) calibrace all the detectors (with the
exception of the foot detector) when the distance from
the active surface of the source to the face is
approximately 3" (use the 3" calibration source jig).
Calculate each detector's efficiency and enter all data
on the Data Package.

Measure the efficiency of the foot detector when the
source lies flat on the footplate. Enter all data on
the Data Package.

Calculate the average of all the detector efficiencies,
(except the foot detector) and enter on the Data
Package. This overall value, (EFF), is the reference
value for the weekly calibration checks and the control
chart preparation for all but the foot detector.

Calculate Ty

Tnax™ (SF)2*3000

(5000%ESF) 2

where EFF is the overall efficiency (most detectors).
If Tpax exceeds 40 seconds, reduce the background
count rate, SF, or consider using a different
operational mode (1 or 2), as appropriate.
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P- Calculate Rp according to:
Rap= SCL * EFF,
where SCL = surface contamination limit (dpm/100cm?)
the monitor is expected to detect, and R, has units
of cpm.

q. Set the Low Count Fail Setpoint at 60% of the Average
Background count rate for each channel.

% Complete the Data Package and route for review.

H. DAILY ALARM CHECK

1.

Verify that the P-10 gas regulators are set at 5 + 0.5 psig
and the gas flows to all three Zone/Channel detector
branches are 25 + 2.5 cc/minute. Adjust as necessary.

Turn the Operate/Test switch to the Test position. Access
the Display System Parameters Listing and ensure that the
"Alarm Hold Time'" is set at 2 seconds. Access the Display
Channel Parameters Listing and verify that the backgrounds
for all Zone/Channel detectors are between 750 and 4000 cpm.

Return the Operate/Test switch to the Operate position and
allow the monitor to background count momentarily.

Place the 75% Co-60/ 25% Cs-137 (percentages are
approximate) beta-samma source used fgr the alarm check
(approximately 5000-10,000 DPM/100 cm4, uniformly
distributed) in "contact" with the screen (use the contact
calibration jig) of each zone/channel detector while
standing in the monitor. Verify that the appropriate alarm,
as indicated audibly and on the display is received,
stepping out of the monitor between alarms.

In the event that one or more of the Zone/Channels does not
alarm, immediately remove the unit from service and
investigate the cause in accordance with the manufacturer's
check out procedure.

Make an appropriate entry in the PCM-1 log book, similar

to: "All Zone/Channel alarms satisfactory, monitor
a ", or "Zone/Channel alarm for (Zone # s OF
Channel ) unsatisfactory for Monitor # oy

In addition, enter the date and time of the alarm check and
grint the name of the individual who performed the check.
nitial the entry.
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NOTE
An entry must be made in the PCM-1 log book
for corrective actions taken in the event of
a failed alarm check.
I. Weekly Calibration Check

1.

Complete the Daily Alarm Check (section H of this
procedure) .

Turn the Operate/Test switch to the Test position. Access
the Display System Parameters Listing and record the initial
setting for "Mode', "Sigma Factor", and "Weighting Factor".
Verify that the "Alarm Hold Time" is set at 2 seconds, and
that the "Count Time, Test" is at 10 seconds. Record the
"Count Time" (Mode 1 or 2), and the "Max. Count Time"'" (Mode
3). Ensure that the units are in cpm. -

Advance to the Display Channel Parameter Listing and press
the "Enter' key twice to gain access to the individual
Zone/Channel detector parameters. Record the "Average
Background cpm', the initial "Alarm Setting cpm'" (Mode 1 or
3), the "Max Alarm Limit" (Mode 2), and the Low Count Fail
Setpoint for each of the 15 Zone/Channel detectors on Data
Package 2. If the Low Count Fail Setpoint is not within

+ 20% of 607 of the Average Background, adjust the Low Count
Fail Setpoint to 60% of the Average Background.

Advance the display to the Count Rate Mode. Press "Enter" to
gain access to the first Zone/Channel displayed. Position
the 75% Co-60/ 25% Cs-137 calibration source (the NBS
Traceable set-up source; percentages are approximate) using
the 3" sour:: jig at the centerline of the detector. Allow
the count rate display to stabilize and record the displayed
value on Data Package 2. Continue this operation through all
15 Zone/Channels and record all obtained data, with the
excePtion that the foot monitor should only be checked at
the "contact" position, and that count rate recorded.

Return the Operate/Test switch to the Operate position.

Calculate the overall efficiency of the monitor as in step
G.2.n and record on the Data Package.

Calculate the weekly efficiencies for each of the
Zone /Channel detectors from the 3" detector count rates,
except as specified in G.3.m.
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8. Enter the average detector efficiency, and the foot detector
efficiency as measured during set-up (section G of this
procedure). Verify that all detector efficiencies are within
< 20% of the appropriate value. If any Zone/Channel detector
exceeds + 20% of the applicable value, determine the cause,
correct the problem, and repeat the steps of this section
for that detector. In the event that the measured efficiency
of any Zone/Channel detector exceeds + 20% of the appro-
priate set-up value, and is not correctable, reperform the
steps of section G. Record all information on the
appropriate Data Package(s) and plot each detector
efficiency on the instrument control chart (average and foot
detector charts).

9. When operating in Mode 3, calculate Ty,x, as in step
G.3.p, and record on the Data Package. If Ty,4 exceeds 40
seconds, reduce the background rate, reduce g%, or consider
the use of Mode 1 or 2, as appropriate.

10. When operating in Mode 3, calculate R, as in step G.3.q,
and record on the Data Package.

11. Turn the Operate/Test switch to the Test position, update
the Tpax and R, values through editing those parameters,
' as necessary, and return the switch to the Operate position.
12. Complete the Data Package and forward for review.

J. ANNUAL CALIBRATION

Once each year, perform the steps in Section G.3 e-r in place of
the weekly calibration checks.

K. DOCUMENTATION

1. Fill out the attached procedure Data Package 1 each time a
unit is placed in service or electronic repair is completed.
Complete Data Package 2 each week for the monitors in
service. All data must be placed in the archives.

2. Record all systems evolutions and changes to the calibration
or edit/entry data of Table 1 in the PCM-1 logbook.
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TABLE 1
TEST MODE MENU
Operating Mode
Parameter Mode 1 Mode 2 Mode 3
List and Present Max. Min. Ct Default
Item All Sens Time Value
DISPLAY SYSTEM PARAMETERS T Tr————
Identification and type H H H --
Program Name and Version H H H --
Mode (1,2, or 3) E E E 2
Sigma Factor (SF) E E E 3.5 1
Weighting Factor (W) E(5-20) E(5-20) E(5-20) 10
ALARM Hold Time (seconds) E E E 1 |
Count Time, Test (seconds) E E [ 1 |
Count Time, (T, seconds) CAL CAL C 1
Min. Count Time (Mode 1 only) c NA NA --
Max. Count Time (Mode 3 only) NA NA E(40) 1
Units CPM CPM CPM Cps
DISPLAY CHANNEL PARAMETERS
one or Channel Identification
verage Background rate (RB) M M M --
Alarm Setting rate (Rp) CAL NA CAL 1000
(Mode 1 and 3 only.
Low Count Fail Setpoint E E E -- |
Min. Alarm Limit (Mode 1 only) C NA NA --
Max. Alarm Limit (Mode 2 only) NA E NA 1000
Alarm Level (Mode 2 only) NA C NA --
(Repeats for each zone or channel)
COUNT RATE MODE
Zone or Channel(cps or cpm) M M M --
(Repeats for each zone or channel)
DISPLAY TROUBLE LIST
(available only if trouble light is on)
Zone or Channel Identification
High Background M M M --
High Count Fail M M M --
Low Count Fail M M M -
Bottle 1 empty M M M --
Bottle 2 empty M M M --
Failure** OQut of Gas. M M M --
SYSTEM DIAGNOSTICS
Display Test A A A --
Keyboard Test 01 01 01 --
Alarm Ack A A A --
A A A --

‘i;ht Test
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TABLE 1 (CONT)

TEST MODE MENU

Operating Mode

Parameter Mode 1 Mode 2 Mode 3

List and Present Max. Min. Ct Default
Item All Sens Time Value
Chime Test A A --

Read /Write Memory Test A A A --
Program Memory Test A A A --

USAGE
Personnel Counter/Elapsed Time M M M -

RESET

Re-initialize system parameters E E E -

& background averages

‘ H-  Fixed by hardware/firmware configuration
E- Edit/Enter via keyboard-(value must be between 0.25 and 600)
E()- Edit/Enter via keyboard-(value or range in parenthesis normally

used)
C- Computed variable
M- Measured variable

NA- Not available

A- Auto sequence

0l- Operator Input

CAL- Edit/Enter via keyboard based on calibration
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PROCEDURE DATA PACKAGE
DOCUMENT NO:__ HNP-8161-1
SERIAL NO:__RO3-
MPL NO:
RTYPE: _G15.14
XREF:
TOTAL SHEETS:__3
FREQUENCY: __As Required
COMPLETED BY:
DATE COMPLETED:
AR PR T AT SRS 0.
ACCEPTABLE _____ UNACCEPTABLE ___
REVIEWED BY:
DATE REVIEWED:
REMARKS
R
e clogu s HNP-8161 RO)

Pal;lo ? og 3
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PCM-1 SET-UP AND INITIAL CALIBRATION

Location: MPL#:

Completed By:

ALPHA THLDS Set 500 amV: (
AMP Gains Set 50: ( )

Beta Soutce #:

)

Serial #:

Date:

B-G THLDS Set 500 amV: ( )

ANTI-Coin Switches Set out: ( )

Beta Activity:

DPM On Date:

Source Placement:

l. PLATEAU DETERMINATION

- Upper Arm Detector -

Radionuclide(s):

Gas/Flow (cc/min):

B-G THLD Reset (Value):

B-G THLD Reset On All But Foot Detector:

Page 2 of 3

(

oV

) Plateaus Verified: (

HNP-8161 RO)

Average
High Gross Detector Net
Voltage CPM Background CPM
ﬂb [
1750
. HV Set:
Hv 50% Plateav
Countrate:
0

)
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DATA PACKAGE 1 (CONT
I1I. SET-UP CALIBRATION
Source #: Radionuclides:
Activity: DPM On Date:
Decay Corrected Activity: DPM
ZONE/CHANNEL
ZONE /CHANNEL CPM BACKGROUND NET CPM EFFICLENCY
Zone 1
III.  MODE 3 PARAMETER DETERMINATION
Detector Overall Efficiency: =EFF
Instrument Tmax: seconds

Instrument Ra:

cpm

Page 3 of 3

HNP-8161 ROD
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PROCEDURE DATA PACKAGE

DOCUMENT NO:__ HNP-8161-2

SERIAL NO:__RO3-

MPL NO:

RTYPE: _Gl5.14

XREF:

TOTAL SHEETS: __3

FREQUENCY : _ Weekly

COMPLETED BY:

DATE COMPLETED:

I HAVE REVIEWED THIS DATA PACKAGE FOR COMPLETENESS
AND AGAINST ACCEPTANCE CRITERIA IN ACCORDANCE WITH HNP-830.

ACCEPTABLE UNACCEPTABLE
REVIEWED BY:
DATE REVIEWED:
REMARKS :
Page | of 3
HNP-8161 RO3

pige 1 of 3

R e T el el
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DATA PACKAGE 2
PCM-1 WEEKLY CALIBRATION CHECK

Location: MPL#: Serialf:

Completed By: Date:

Mode: 1 2 3 (Circle one)

SIGMA Factor: Weighting Factor:

Count Time (Mode 1 or 2): seconds

Source #: Radionuclides:

Artivity #: DPM, On Date:

Decay Corrected Activity: = DPM

Mode I or J)
ALARM SETTING CPM

| “(Mode 2)
MAX ALARM LIMIT FAIL SETPOIN

Page 2 of 3

pige 767 3

HNP-8161 RO3
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DATA PACKACE 2 (CONT
PCM-1 WEEKLY CALIBRATION CHECK
CPM @ L NET WE
ZONE /CHANNE x* BACKGROUND CPM EIFICIBNC
ne
égnc ; v
ne w
one 4 —w
Zone 5 w
Zone 6 -
one /. w
one - .
ea .
T A :
o’gcr! s
-
g
ot(Contact) —
GCas Pressures: 1. PS1 Regulator - A cc/min Flow '
2. PS1 cc/min Flow

Regulator - B

cc/min Flow )

Overall Monitor Efficiency: cpm/dpm
*Average Set-Up Efficiency: cpm/dpm
**Foot Detector Set-Up Efficiency: cpm/dpm
Tomax (Mode 3): seconds Rp (Mode 3): cpm
Revised Twmax and Ry Entered in Instrument: ( )
Remarks:
*Weekly Efficiency must be within #+ 20% of Average Set-Up Efficiency |

**Weekly Efficiency must be within + 20% of Set-Up Effciency |

Page 3 of 3

page 3 6T 3

HNP-8161 RO)
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SAFETY RELATED ( X ) NON-SAFETY RELATED ( )




NEED BY

PROCEDURE REVISION REQUEST

—

PROCEDURE NO. HNP- >/ 3¢ SHEET 1 OF
“

CURRENT REVISION NO.

REQUESTED BY s (Lo T G 12618
SIGNATURE -~ DATE _

DEPA’TMENT MANAGER APPROVAL W rK(\J 2 Hg 129,89
ﬂ/"’ 2 4 SIGNATURE DATE

PRESENT STATUS : ( V) SAFETY RELATED H () NON-SAFETY RELATED

THE ABOVE SAFETY/NON-SAFETY STATUS HAS CHANGED: ( ) YES; TO
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