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LEGAL NOTICE

This report was prepared as an account of Gavernment sponsorsd wark., Neither the United States,

nor. the Commission, nor any person acting on behalf of the Commiszion:

A. Makes any warranty or representation, expressad oc implied, with respect to the accuracy,
. completensss, or usefulness of the information: confained in this repert, or thar the use of
any information, apparatus, method, or process disclosed in this rep’cri may nof infringe
privaiely ownad rights; or :

B. Assumes any liabilities with respect to the use of, or for damages resuliing from the use of
any information, apparatus, methed, or process disclosed in this report,

As: used in the above, *‘person acting on behalf of the Commission™ includes uny employee or

contracior of the Cammission, or employee of such contractar, to the exient that such employee

or ' contractor of the Commission, or employee of such confractor p(epnrés, disseminates, or
provides access to, any information pursuant to his emplayment or contract with the Commission,

or his employment with suzh contractor.
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2, INTRODUCTION

The Radiochemical Processing Pilot Plant (Building 3019) is one of
17 facilities at (Oak Ridge National Jaboratory being equippped with net-~
works of radiation and ailr monitoring instruments connected to a central
control_ room within the building and to the Iaboratory Emergency Control
Center.t Facility Radiation and Contamination Systems were installed in
Building 3019 to continuocusly and automatically determine the radiation
condition of the entire facility and to report this information to a
central control panel within the buillding. ©Should the radiation level or
the sir activity in a large portion of the bullding exceed preset values,
an audible alarm in the building will be actuated, the building conbtain-
ment system will be actuated, warning lights outside the building will
flash, and an alarm signal will be transmitted to the Emergency Control
Center, Building 2500.

3. DESCRIPTION

3.1 System

The gamms rediation level is monitored by 16 monitrons located through-
out the Pilot Plant and High Radiation level Analytical Facility (HMRLAF)
located in the building (Table 1). 'The neutron radiation level is monitored
by three neutron dose rate and burst detectors located throughout the
building. Alr is mwonitored for beta-gamma emitting particles by seven
constant air monitors and for alpha emitting particles by four constant
alpha air monitors located throughout the building.

Since none of the health physics functions originally designed into the
monitrons and air monitors were altered, each instrument is an independent
unit that retains all of its local alarm features. EBach instruwent, however,
is connected to an individual Indicator module on the monitoring panel near
the Volatility Pilot Plant control room. By means of three colored lamps,
which normally give a dim light, an indicator module indicates the condltion
of the instrument to which it 1s conpected; that is, a white lamp burns at
full intensiiy if the instrument becomes Inoperative, an amber lamp burns al
full intensity if the "cantion alarm level" (7.5 mr/hr for a monitron and
1000 counts/mianor a veta-gamma alr wonitor) is reached, and a red lamp
burns at full intensity if the "high alarm level" (23 mr/hr for a monitron
and MOOO-counts/minzfor a beta-gamma air monitor and 800 counts/min for an
alpha air monitor) is reached (Table 2).

The neutron detectors cause an amber lamp to burn at full intensity if
the dose rate exceeds 23 mrem/hr, and a red lamp to burn at full intensity
if the neutron burst level alarm is tripped (Taeble 3). This instrument is
designed to alarm at a neutron burst level that would be observed if a
criticality occurred at a distance of 200 ft. For these instruments there

lD,J, Knowles et al., Instrumentation and Controls Div. Ann., Progr.
Rept. Sept. 1, 1963, ORNL-3578, pp. 37-40.

2The count/min values are for Model Q-2240B air monitors only. The egui-
valent values for the Model Q-1740A are 2000 end 10,000 counts/min.




Table 1., Radiation, Contamination, and Neutron
Monitors Installed in Building 3019

Location Monitor Number

1. Facility Radiation Monitors (erranged in
evacuation alarm groups)®s

West Group
Pipe tunnel west 1
Rasement 4
Plenum area west 5
Sample gallery west 12

Bagt Group
Pipe tunnel east

3
Cell 2 inside 6
VPP makeup area 3
Penthouse east 11

Central Group
Pipe tunnel center 2
PRFR makeup area 7
Penthouse west 9
Penthouse center 10

2. Radiation Monitors with (ontrol Room

Alarm only®
Cell 4, 2nd level north 13
Cell 4, 2nd level south 14
Cell 4, lst level 15
Room 211 : 16

3. Facility Contamination Monitors (arranged
in evacuation alarm groups)

West Group (Beta-Gamma)

Corridor outside goom 210¢ B-28
Bast bay of HRLAW B-29
West bay of HRLAF® B~30
Bast group (Beta-Gamma)
East Penthouse®© B-6
West control room® B-14
Bast control room B-15
Penthouse west® B-20
Alpha Monitor Group®
Penthouse east A-5
Bast econtrol room A-15
Penthouse west A-20
HRIAF A-29
4. TFecility Neutron Monitors' 8
Penthouse 1
HRLARW 2
East contrel room 3

#A11 monitrons are Q~11548~13.
Coincidence of any two high level alarms in the group causes
automatic evaecuation.
;ORNL Model @-22408-4 Constant Alr Monitor.
LOBNL Model -1740B Continucus Alr Menitor.
ALl monitors are ORNL Model Q-2340 Constant Alpha Air Monitor,
All monitors ars ORNL Model §-2562 Neutron Rate and Burst
Datectors.
Bogincidence of any two burst slarms in the group causes automatic
evacuatilon.



Table 2. Central Control Panel Alarm Indications
for Monitrons and Air Monitors

Lamp Intensities

Instrument Condition Red Amber White
Normal. Operation Dim Dim Dim
, a,d R - .

Caution Level ™’ Dim Bright Dim

5 b,d - S .
High Level Bright Bright Dim
Tnstrument Inoperative Dim Dim Bright
Instrument RemovedS Bright Bright Bright

a i 3 . . [} s Iy
Caution level for a beta-gamma air monitor is 1000 counts/min end
for monitron is 7.5 mr/hr. No caution level alarms are available on
constant alpha air monitors.

[ .
High level for a beta-gamma air monitor is 4000 counts/min, for an
alpha air monitor is 800 counts/min, and for a wonitron is 23 mr/hr.

Lamp intensities remain until a walatenance connection is made, giving
"inoperative" indication.

d'I‘he count/min values are for Model Q-2240B air monitors only. The
equivalent values for the Model @Q-1740A are 2000 apd 10,000 counts/min.



Table 3. Central Control Panel Alarm [ndications for Neutron Detectors

Lamp Intensities

Instrument Condition Red Amber
Normal Operation Dim Din
Burst Level® ~ Bright Dim
Rate Level® Dim Bright
Burst and Rate Level Bright Bright
Tnstrument Removed” Bright Bright

a. . . . \

Burst level is fixed in the instrument to that level whose current
magnitude and rate of rise would be attained if a criticality should
oceur abt a distance of 200 feet from the instrument.

b a4 a eye y
Rate level is 23 mrem/hr.
. . . ) N . L

Lamp intensities exist until a maintenance connection is made
giving "Normal" indication.



is no indication when an instrument becomes inoperative. Any change in
the intensity of any lamp, that is, from dim to bright, is annocunced by a
buzzer module.

The high-level alarm outputs of twelve selected monitron indicator
modules are connected in three groups of four te coincidence modules; the
high-level alarm outputs of the constant air monitor indicator modules
are connected in two groups of four and one group of three to coincidence
modules. IT a coincidence module receives a high-level alarm signal from
any two or more constant air monitors or monitrons in & group, the building
evacuation system is actuated (see Table 1).

The burst~ and rate-alarm outputs of the three neutron dose-rabe —burst
detectors are connected to a coincidence modulc. TIf the coincidence module
eceives alarm signals from two or more iastruments (burst, rate, or
mixed) , the building evacuation syslem is actuated.

The cautlon-level alarm oubputs of the twelve selecied wonitrons and
the seven beta-gamwa constant alr monitors are connecled in the same
grouping as the high level alarm modules and are connected to "containment”
(modified coinecidence) modules. Caution-level alarm output signals from two
onr more instruments in one of the groups will cause the building to be contained.
Containment criteria for the Radiochemical Pilot Plant are described in
ORNL CF-60-5-20, CR-G0-3-74, and Ci-61-12-13.

3.2 Components

3.2.1 Panel poard

The central panel board for the enlire system, located on the con-
tainment panel near the VPP control pancl, consists of five l2-module
racks, one central control chassis, and cone de power supply. Four of the
12-module racks contain one indicating module for each instrument, coin-
cidence modules for the beta-ganma and neutron radiation alarm system,
coinecidence modules for the contamination alarm system, coincidence medules
for the containment sysiem, a buzzer module, and a manual evacuation
module. One l2-module rack contains modules which operate indicator lamps
on a remotely located pancl. The racks and modules are made of anodized
alumimin.  The modules have anodized Metalphoto front panels, A Metalphoto
text strip is provided at the top of each rack for instrument identification.
The central control chassis contains manual switches, timers; relays, and
monitoring cguipment which are parts of the system but not located in modules.

3.2.2 Monitron

The Remote Monitron (ORNL Model -11543B) is an ac powered, null-type
radiation delection instrumentl fovr monitoring gamma radiation. The monitron
consists of two basic units: (1) a control chassis, which contains the power

supply, the main amplilfier, a radiation-level indicating meter, and the



comtrols; and (2) a preamplifier and ion-chamber detector assembly. The
detector assembly can be located remotely = 50 £ or more from the control
chassis. A O~ to 10-mv recorder or a O- to l-ma meter can be connected
to the monitron. ‘

The range of the meter is 0 to 25 mr/hr, and the calibrated accuracy
of the meter is within 375 for gamma radiation. The zero setting may be
checked by means of a pushbutton.

when the set point of an alarm circult in the main chassis is exceeded,
a bell is rung and a red lamp on the instrument is lighted. A connection on
the instrument for an external alarm is used to operate the caution-level
alarm for the system. In addition to these standard features, the monitrons
installed in Building 3019 have two other features: (1) warm-up time delay
relays installed on the main chassis, and (2) a high-level alarm meter-
relay installed on an accessory chassis.

The instrument and alarms operate as follows:

1. A power failure or a disconnected power cord will cause the white
lamp on the central control panel to burn brightly. After power is re- ’
stored and a l-min delay for warm-up, the white lamp resets itself. During
this l-min delay, caution and high-level alarms at the instrument might
sound, but the same alarms on the central panel are locked out and will not
sound. '

2. If the caution level of ‘(.5 mr/hr is exceeded, an electronic
alarm circuit causes the yellow lamp on the central panel to burn brightly
and the bell at the instrument to ring. The alarms are autamatically reset
at the instrument when the radiation level decrecases below 7.5 mr/hr, but
they must be reset manually at the central panel.

3. 'The 0~ to l-ma meter output terminals are connected to the accessory
meter-relay, which is set to operate when the 23 mr/hr (high-level alarm)
seb-point is exceeded. t 23 mr/hr, the bell at the instrument will be
ringing, since it started at 7.5 mr/hr, and the red lamp on the central
pancl will burn brightly. When the radiation level decreases to less than
23 mr/hr, the high-level alarm at the instrument is autcmatically reset by
a signal interrupter (allows a reset every 30 sec) from the central panel.
The central panel alarm is reset manually.

3.2.3 Air Monitors

Two types of bveta-gamma air monitors were installed: an older model,
the Mobile Air Monitor (ORNL model @-1740B); and its successor, the Beta-
Gama Constant Air Monitor (ORNL model Q-2240B). The alpha air monitors
are ORNL model (-2340,

Mobile Alr Monitor. -- This monitor consists of an aspirating system,
a paper Tilter, a halogen-type Gelger-Mueller tube detector, a logarithmic
count-rate meter, and visible and audible alarms. Any background radiaticn
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level within the range of the instrumeat can be suppressed, and from one to
five decades may be selected for display on & strip-chart recorder. This
scale arrangement allows the instrument to accumuilate air-contamination data
while operating in areas where the background count is high,

A Model H, Leeds & Northrup Speedomax recorder with upscale, downscale,
and sel-point alarms indicates high radiation, instrument failure, and above
tolerance radiation, respectively. The local alarm cilrcuit is so arranged
that, if the air contamination Iincreases to a point above the set point, an
amber local annunciator light, indicating tolerance level, is actuated. At
very high radiation conditions, an alarm bell and & red annunciator light
are actuated simultaneously. The Jocal annunciator lights are mounted on
top of the lastrument cabinet so that operation of the monitor can be observed
from any position in the immediate ares,

Beta ~-Gamma Constant Air Monitor. -- This monitor consists of an aspi-
rating system, a paper-~tape filter, & halogen-type Geiger-Muecller tube de-
tector, a linear count-rate meter, a recorder, and visible and asudible alarms.
Air 1s drawn through the filter at 3 cfu (controlled manually) by a Roots
blower. A sample containing beta-gamma emitting particles is collected on
the paper-tape filter (collected sample size of 1 x 2~1/2 in.). The sample
tape is advanced automatically every 24 hr. The tape may be advanced manually
at any time by the operator. The detector counts the sample as it 1s being
collected, The count-rate meter is a linear duty-cycle tType utilizing a
single range and having a high-voltage supply as an integral part. The normal
range is O to 5,000 counts per minute, and ranges of O to 250, O to 1000,

0 to 10,000 and O to 25,000 counts/min at full scale may be obtained by re-
locating two Jjumper wires under the chassis. e inpul voltage sensitivity
of the rate meter is 200 mv. The over-all accuracy of the rate meter, in-
cluding the effect of long-term drift, is within 5%, The corona-regulated
high-voltage supply is nominally 900 v with #150-v adjustwent. The maximum
load current is 20 ua.

The rate meter has adjustable high-level and caution alarms and puts
out a 1l-ma full-scale signal to drive an ilontegrally mounted Rustrack
recorder. 'The caution alarm is adjustable over the range of approximately
2 to 58%, and the high-level alarm is adjustable fraom the caulion-alarm
set point to full scale. The caution alarm is an electronic circuit which
employs a dual triode and plate relay with potentiometer adjustment. The
relay is energized below the trip point and is de-energized by curreunt
transfer from one triode to the other by a diode that couples the cathode
circuits. Hysteresis is approximately 4% of full scale. The high-level
trip is accomplished by the high contact on a contact-making weter. The
assoclated high-level relay is de-energized below the set point. Upon
reaching the set point, the meter contacts and relay are locked in and are
released by depressing the reset pushbutton. £ low-level pointer on the
panel meter has no contacts and is used only as a visual indicator, The
polinter should be set at the level corresponding to the caution-alarm set
point.

The instrument has an alarm panel wilth four lights, a bell, and a
buzzer., When the caution set point is rcached, an amber lamp is lighted
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and the buzzer is energized. There is no switch to silence the buzzer, and
the operator is expected to advance the tape when this point is reached.
When the high-level trip point is reached, & red lamp is lighted and the
bell rings. The bell can be silenced by a toggle switch and, when this is
done, an amber neon indicator is lighted.

When the filter tape breaks, a red ueon indicator is energized and the
caution circuit is energized through a flasher, The amber neon bulb burns
continuously, and the caution light and the buzzer come on intermittently.

If a tape breaks and, at the same time, the caution alarm sounds, the tape-
break neon light, the caution light, and the buzzer will be on continuously.
A test pushbution permits checking the alarm panel by ulmultaneoquy simulat~
ing tape break and high-level alarm signals.

Constant Alpha Air Monitor. -- This instrument consists of an aspirat-
ing system, a paper-tape filter, a scintillation detector, a linear count-
rate meter, a reccrder, and visible and audible alarms. Alr is drawn through
the filter at 3 cfm (controlled manually) by & Roots blower. A sample of
dust particles in the air is collected on the pauper-tape filter (collected
sample diameter of 1—5/8 in.). The sample tape is automatically advanced
once every 24 hr. The tape may be advanced manually at any time by the
operator. The detector, which counts the sample as it is being collected,
is & silver-activated zinc sulfide scintillator having an effective de-
tector gldmetez of 1—7/8 in. The detector window (nominal thickness of
1 mg/em ) is light-tight.

The count-rate meter is a linear duty-cycle type, utilizing & single
range and having a high-voltage supply as an integral part. The normal
range is O to 1000 counts/min, but ranges of O to 250, O to 2500, O to
5000, and O to 10,000 counts/min at full scale may be obtained by relocating
two Jjumper wires under the chassis. The input voltage sensitivity of the
rate meter is 200 mv. The over-all accuracy of the rate meter, including
the effect of long-term drift, is within 5%, The corona-regulated high-
voltage supply is nominally 900 v:with £150-v adgustmsnt The maximum load
current is 20 pa.

The rate meter has adjustable high-level and caution alarms and puts
out a l-ma full-scale signal to drive an integrally mounted Rustrack
recorder. The caution alarm is adjustable over the range of approximately
2 to 58% of full scale, and the high-level alarm is adjustable from the
caution~alarm set point to full scale. The caution alarm is an electronic
clrcuit employing a dual triode and plate relay with potentlometer ad-
Justment. The relsy is energized below the trip point and is de~energized
by current transfer from one triode to the other by diode coupling the
cathode circuits. Hysteresis is approximately 4% of full scale. The high-
level trip is accomplished by the high contact on a contact-making meter,
The associated high-level relay is de-energized below the set point. Upon
reaching the set point, the meter contacts and relay are locked in and can
be released only by the depression of the release pushbutbon., There is a
low~level pointer on the panel meter, but it has no contacts and is to be
uged only as a visual indicator. The pointer should be set at the level
corresponding to the. caution-alarm set point.
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The instrument has an alarm panel with four lights, & bell, and a
buzzer, When the cautlon set point is reached, an awmber lamp is lighted
and the buzzer is energized for 15 sec. The filter tape will advance aftexr
a 10~min delay. There is no switch to silence the buzzer., When the high-
level trip point 1s reached, a red lawmp 1s lighted and the bell rings. The
bell can be silenced by a toggle switch and, when this is done, an amber
neon indicator is lighted,

Filter-tape breakage is also indicated, When a tape breaks, a red neon
indicator is energized and the caution circuit is energized through a flasher,
The amber neon bulb burns continuously, and the ceution light and the buzzer
come on intermittently. If a tape breaks and, at the same time, the caution
alarm sounds, the tape-break neon light, the caution light, and the buzzer
will be on continuously. A test pushbutton permits checking the alarm panel
by simultaneously simulating tape break and high-level alarm signals.

Accessory Chassis. -- In addition to these standard features, all air
monitors at Building 3019 have an accessory "instrument-inoperative'" chassis
containing a meter-relay.

The Instrument and alarms operate as follows:

1. An accessory meter-relay connected to the O~ to l-ma output of the
count -rate meter will cause the white "inoperative" light on the central
panel to burn brightly whenever the meter pointer drxops to zero, indicating
no signal from the instrument. After power is restored and a 60-szc delsay,
this alarm clears itself. During the 060-sec delay, local caution and high-
level alarms do not sound since they are locked out,

2. At the caution level of 1000 counts/min, an electronic alarm cir-
cuit will cause the yellow lamp in the control room to burn brightly. With
an ORNL model Q-2240 or Q-23L0 air monitor, a buzzer will sound at the in-
strument; with an ORNL model Q-1740 air monitor, a bell will ring intex-
mittently at the instrument. Both models are reset automatically when the
filter is changed. On a model Q-2340 Constant Alpha Air Monitor, the caution-
level alarm is set at 600 counts/min. When the caution-alarm level is reached,
a buzzer in the instrument sounds for 15 sec. At the end of 10 mian, the
filter tape is automatically advanced. Central alarm panel indicatlon is not
provided, since no external caution~level alarm contact is available in the
instrument.

3. At the high level of 4000 counts/min, the pancl meter relay on the
instrument causes the red lamp in the control room to hurn brightly. The
buzzer on the ORNL model Q-2240 or Q-2340 instrument sounds, The bell on
the Model Q-1T740 instrumeni: changes from an intermittent to a steady ringing.
These alayms are reset by advancing or changing the filter and by pressing
the manual reset button on the monitor.

4., The high-level alarm of the mode). Q-234C Constant Alpha Air Monitor
operates at 800 counts/min, causing the red lamp in the control room to burn
brightly. The bell on the instrument rings. The filter tape is automatically
on a high-level alarm. 'The alarm bell remains operating after a high-level
until manually silenced.
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3.2.4 Neutron MOnitor3

The Neutron Monitor (ORNL model Q-2562) is a transistorized, ac-powered
instrument for the contirous measurement of dose rate from fast and thermal
neutrons and for the immediate warning of the occurrence of a critical inci-
dent. A polyethylene moderator which surrounds the BF: detector thermalizes
the fast neutrons. The polyethylene is covered with 0,025-in. thick cadmium
sheet, which affords & lower cut-off limit to the thermal neuvtrons. The
compression of the neutron energles results in an RBE (relative biological
effectiveness) factor for the detector which is approximately the same as
for the original admixture of fast and thermal neutrons.

The monitor has a single range of O to 25 mrem/hr (milliroentgens
equivalent man per hour), which is indicated by a calibrated panel meter,
A high-level alarm with manual reset can be adjusted to alarm at any value
within 0-25 mrem/hr.‘ The output from the monitor can be fed to a strip-
chart recorder to record the dose rate, A burst alarm operates independently
of the dose-rate circultry, which would be paralyzed by a fast excursion in
neutron level before it could indicate an alarm ccendition.  The response of
the burst detector is sufficiently fast to sound an alarm when neutron bursis
of only 20-pusec duration originate from critical incidents up to 200 £t from
the detector.

When the burst alarm is tripped, a red lamp burns brightly on the indi-
cator module at the central alarm panel; when the dose-rate alarm level is
exceeded, an amber lamp burns brightly on the indicator module at the ceptral
alarm panel.

3.2.5 Indicator Module

The indicator module (ORNL model Q-2563-1) consists of three independent
transistorized channels, each operating an indicator lamp and providing a
de~voltage shift signal for alarm or control purposes and a voltage pulse
signal for operating the buzzer wmodule. The three lamps and a pushbutton
are on the front panel. Each module is 35.8 mm wide, 120 mm high, and 125.8
mm deep. All connections are made on printed strip connections at the rear
edge of the plug-in module.

When the instrument comnected to an indicator module 1s operating
normally, all lamps on that module are dim (Table 2). When the wmodule re~
ceives a signal that the instrument is operating abnormally or that the
caution level or the high-level alarm values have been exceeded, the lamps
burn at full intensity: white for inoperative instrument, yellow for caubion
level, and red for high level. A signal is also generated by the wodule
which causes a buzzer to sound., The white lamp indication will remain until
the condition causing the alarm 1s cleared, at which time the lamp will re-
turn to’ the dim condition., The red and smber lights will remain bright
until they are manually reset by means of a pushvutton on the indicator
module. If the indicator wodule 1s reset when the alarm or abnormwal con-
dition still exists, the lamps will momentarily become dim when the reset

3F,M. Glass, E.D. Gupton, and/E.E. Waugh, Instrumentation and Controls
Div. Ann. Progr. Rept. Sept. 1, 1962, ORNL-3378, pp. 32-33.
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button is depressed, and then will become bright and the buzzer will sound
again when the reset button is released.

A1l indicator modules are identical and can be interchanged or replaced
without alteration.

3.2.6 Coincidence Module

The coincidence module (ORNL model Q-2563-2) consists of one transis-
torized circuit which accepts a dc shift alarm signal from as many as six
indicator modules. 'The circuit can be adjusted by internal Jumper connec-
tions to operate a relay for alarm or control purposes on any combination
of one to six input signals. All coincidence modules at Building 3019 are
arranged to operate the relay when there is a coincidence of any two alarms.
Fach module is 35,8 mm wide, 120 mm high, and 125.8 1m deep. All comnec-
tions are made on printed strip connections at the rear edge of the plug-in
module,

Twelve monitrons are connected in groups of four to coincidence modules
(ORNL model Q-2563-2), and eleven air monitors are connected in two groups
of four and one group of three to coincidence modules, and three neutron
dose-rate-~-bursi. detectors are connected to a coincidence module, When two
or more monitron indicator modules, two or more ajlr-monitor indicator mod-
ules, or two neutron radiation indicator modules in a group receive high-
level alarm signals, the associated coincidence module will actuate the
building warning and evacuation equipment and will transmit a signal to the
Emergency Control Center, Ballding 2500. A red lamp on the affected coinci-
dence module will indicate which set of instruments has detected an abnormsal
condition,

When the indicator modules showing aan abnormal condition are reset
manually, the coincidence module will also be reset.

All coincidence modules are identical and can be interchanged or re-
placed without alteration, except for an internal jumper connectlon which
determines the number of coincidental input signals required for an output
signal.

3.2.7 Containment Module

The containment module 1s identical to the coincidence module except
for labeling on the module face.

3.2.8 Remote Indicator Module

The remobe indicator module (ORNL model Q-2963~3 modified) consists of
three independent transistorized circuits which operate three indicator lawps
when a dc voltage shift signal is received from an indicator module. ‘The
remote indicator lamps on the panel at the north entrance repeat the lamp
intensities on the indicator modules to which they are connected and reset
antomatically when the indicator module is reset. The remote indicator
module front panel is blank.
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3.2.9 Buzzer Module

The buzzer module (ORNL model ¢-2563-4) consists of a transistorized
trigger circult that operates a silicon controlled rectifier to actuate a
buzzer when a voltage shift pulse is received from an indicator module.

The buzzer module is the same size as all other modules and is interchange-
able with other buzzer modules. '

The buzzer module gives audible notice that an indicator module has
received any one of three input signals. The buzzer module, which serves
all indicator modules, is reset by a pushbutton at the front of the module.

After being reset, the buzzer will sound again whenever an input signal
is received by one of the indicator modules. For example, a change from a
normal condition to a "caution alarm level" a8t some location will start the
buzzer. After it is reset, a change to "high alarm level" or to "inopsrative
instrument” will start the buzzer again.

3,2.10  Air Whistle and Beacon Lights

Alr Whistle., -~ When a colncidence module has beepn energized by two
or more monitrons or air monitors, two air whistles are activated by
nitrogen gas bottles (one for each whistle) to notify the building occu-
pants to leave the building. The air whistle, a "Clarion Whistle" by
Westinghouse Air Brake Company, will sound about 4 min on one filled gas
bottle. A control box for each whistle contains a pressure valve, pressure
switches which monitor tank and regulated pressures, and a solenoid valve
that is opened by an electrical signal from the coincidence module. A
monentary signal will open the solenoid valve, and the valve will remain
open until it is closed manually by pressing the mushroom head of the
valve stem inward. ‘

The normal gas pressures for proper operation of the whistles are not
less than 1500 psig tank pressure and 80 to 120 psig line pressure to the
solenoid valve. Abnormal pressures are indicated by red lamps {labeled
"horn trouble") on the central control panel board, one lamp for each
whistle. The dim lamp indicates normal pressures, and a bright lamp indi-
cates abnormal pressures. Inspection of the gages will indicate whether
the tank pressure or the line pressure is abnormal,

Beacon Lights. -- Pour Federal 3ign and 3ignal Corp., model 275, 110-v
beacons with magenta colored lens are installed on the corners of the
building to warn personngl outside that the building has been evacuated.
These beacons are actuated by & signal from a coincidence module, and they
are automatically stopped when the coincidence module has returned to a
normal condition.

Coutrol Switches. -~ A key-operated switch, labeled "normal-disable,”
on the central control panel board may be used to disconnect the air
whistles and beacons during maintenance or abnormal operation periods.
Since the Bmergency Control Center receives an alarmn sigonl when the switeoh
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is moved to the "disable" position, the Control Center should be notified
before the switch is set at this position.

A large red pushbutton on the central control panel, labeled "manual
evacuate,” actuates the air whistles and beacons and transmits an alarm
sigral Lo the kBmergency Control Center (if the Center has not already
reccived an alarm), regardless of the position of the "norual-disable"
switch., 1f the manual evacuation pushbutton has been used, it must be
resel by pressing the "reset'" pushbutton on the module to restore the
system to the normal conditions.

3.2.11 Pover Supplies

The main power for the system is 120-v, 60 cycle, and is supplied
from the eiergency pover bus in Building 2019 to the 24-v dc power supply
and the monitoring instruments.

The 24-v de transistorized power supply is a regulated voltage and
current unit. A green "power on'" lamp on the control chassis and a neon
lamp on Llhe power supply panel will be brightly lighted to indicate that
the power supplies are operating.

3.3 Drawvings

The Building 3019 Facility Radiation and Contamination System is
described in the following ORNL Instrumentation and Controls Division
drawings:

1. (-2360-1 through -5, -6A, and ~6B, Instrumentation location and
wiring diagrams.

o

Q-2563-1 through -4, Plug-in modules.
3. @-2358-7, Horn control box.

4. @Q-1154B-1 through -14, Monitron.

5. Q-2359-12, Monitron high-level alarm.

R-2240-1 through -23, Constant Alr Monitor.

(o)

2
7. -2311B-4, Constant Air Monitor instrument failure box.
8. -2562-1 through -9, Neutron Monitor with Optional Burst Detector.

9. Q-2340-1 through -15, Constant Alpha Air Monitor.
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4. - CHECKOUT AND OPERATING PROCEDURES

Although the central alarm panel board serves as an aid in operating
the facilities in the building, its primary purpose is to provide automatic
radlation and contamination alarms required by Radiation Safety and Control
regulations. An "inoperative ilnstrument' alarm and two levels of radiation
alarms from each of the 30 fixed-installation monitoring instruments in the
facility are indicated on the central alarm panel. High-level alarm signals
from 22 instruments actuate the evacuation alarm when the alarm limit is
reached on two or more monitrons, two or more air monitors, or two or more
neutron burst detectors.

To utilize the indications efficiently, the instruments should be
reset, the alarm signals should be cleared, and burned out lamps, horn
pressure alarms, and other abnormalities should be corrected promptly, An
alarm signal can be cleared by performing the following steps:

1. Press the reset button on the buzzer module. This permits the
audible alarm to be sounded again il another alarm is actuated before the
first alarm can be cleared. :

2. Check conditions at the instrument and reset the instrument if
required (air monitor filter change or air monitor high-level alarm). The
air monitor "caution" and "instrument inoperative" alarms and all monitron
alarms are self-resetting when the radiation level or trouble causing the
alarm is removed. The neutron monitors must be manually reset, if the
alarm has operated.

3. Reset the module on the central alarm panel by pressing the button
at the bottom of the module.

Whenever the local evacuation alarm is sounded in the facility, an
alarm signal is indicated and sounded in the Emergency Contrel Center,
Building 2500.

A key-operated "normal-disable”switch located on the central alarm
panel may be used to prevent the system from causing unnecessary evacuation
of the building or from sending false signals to the Emergency Control
Center during maintenance or abnormal operating conditions. Sinece an alarm
indication will show at the BEmergency Control Center when the key-operated
switch is in the "disable" position, the Emergency Control Center must be
notified before the switch is operated.

A procedure Tor checking the instruments and their indicators for
proper operation and a sheet for recording the test results are given on
the following pages.
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FACILILY RADIATION AND CORTAMINATION SYSTEM

CHECK-OUT PROCEDURE

DATE
BUILDING .
Test Purpose and Procedure Correct Operation
1. Preliminary Prepare to test system.
a. Disable evacuation 1. Contact Busrgency Control Center
portion of system (phone 3-6646) and notify dispatcher
of coming alarm.
2. Obtain eclearance from the oper-
ator and have test announced on
public address system.
3. Tuin key switch to "Disable" and Disconnects evacuation whistles and beacon
close valves on N2 tanks for 1lignts. Glves evacuation alarm signal at
whistles. Energency Control Ceuntar,
b. Check panel lamps Examine all panel lamps. All lamps are dim.
2. Fecility Beta-Camma Test all monitors individually (see
Contamination System checkout sheets for locations).
a, "Inoperative" alarm 1. ‘Unplug instrument. Buzzer sounds and white lamp glows brightly.
Buzzer can be reset, but lamp cannct be reset.
2. Plug in instrument. After l-min delay, white lamp will reset.
b. "Caution" alarm 1. Increase gamma count rate with Buzzer sounds and yellow lamp glows brighitly.
source to caution-alarm level. Buzzer can be reset, but lamp cannot be reset.
2., Remove source until the count Yellow lainp can be reset,
rate 1s below caution level,
c. "High-Jevel” alam 1. Increase count rate with source Buzzer sounds and yellow and red lamps glow
to high-alarm level. brightly. Duzzer can be reset, but neither
lamp can be reset.
2. Remove source; reset instrument, Yellow and red lawps can be reset.
3. Fucility Alpha Con- Test all monitors individually (see
temination System checkout sheets for locations).
a, "Inoperative” alarm 1. Unplug instiument. Buzzer sounds and white lamp glows brightly.
Buzzer can be reset, but lamp cannot be reset,
2. Plug in instrument. After 1-min delay, white lamp will reset.
b. "Caution" alarm 1. Increase alpha count rate with Buzzer in instrument sounds for 15 sec, Tape
source to 600 counts/min. will advance in 10 min, No ceptral panel
indication 1s provided.
2, Remove source until the count
vate is less than 600 counts/min.
c. "High-level" alamm 1. Tncrease count rate with source Buzzer sounds and red lamp glows brightly.
to 800 counts/min. Buzzer can be reset, but lamp cannot be reset,
2. Remove source. Red lamp can be reset,
4, Facility Radistion Test all monitrons individually (see
Systen checkout sheets for locations).
a. "Inoperative” alerm 1. Unplug instrument. Buzzer sounds and white lawp glows brightly.
Buzzer can be reset, but lamp cannot be reset,
2, Plug in instrument. After 1l-min delsy, white lamp will reset.
b. "Cantion" alarm 1. TIncrease radiation level with Buzzer sounds end yellow lamp glows brightly,
source to 7.5 mr/hr. Buzzexr can be reset, but lamp cannot be reset.
2. Remove source until radiation Yellow lawp can be reset.
level is less than 7.5 mr/hr.
c, "High Ievel” slarm 1. TIncrease radiatlon level with Buzzer sounds and red and yellow lamps glow
source to 23 mr/hr. brightly. Buzzer can be reset, but neither
lawp can be reset.
2. Remove source until radiation Red and yellow lamps can be reset.
level 1s less than 7.5 wmr/hr,
d. Return system to Turn key switch to "Normal." Permits beacon lights and Bmergency Control
normal. Center indicators to operate on slarm condi-
tion. Emergeacy Control Center alarms will
reset,
5. Fvacuation System Check all features of evacuation A coincidence of two high-level alarws from
system for correct operation. Facility Contamination System or Faucility
Radiation SBystem should operate the evacuation
horn, magenta lights outside building should
flash, and Building 2500 should recelve correct
alarm 1ight, Key-switch lockout of horn and
lights, and gas tank pressure switch should
also be tested.
a8, Check for control 1. Turn key switch to "Disable" Check Ensrgency Control Center, A radiation

output from
coincidence alarm

after contacting Eaergency Control
Center.

and contamination alamrm should be noted there.



Facility Radiation and Contaminstion System Check-Out Procedure {Continued )

Test

Purpose and Procedure

Correet Operation

b.

C.

Check evacustion
alarm efuipment

Conclude test

2. Cneck evacuation modules for
xradiation and contaminatvion alarm

'systems.

a,  Increase radistion at one air
monitor to high-alsrm level.

b, Intrease radiation at second air
monitor in ssme systewm Lo high.alarm
level.

c. Remove radiatioa sourczes.

4. Different palys of instruments
ghould be used each time this test
is made. .

e. Repeat procedurs wlth palrs of
monitrons in the Faeility Radiation
Systam.

1. Close valve on all horn N, supply
tanks {1f not previously done” in
Part 1).

2. Plug homn trouble test boxes at
horn control box.

3. Move key switch from "Disable”
to "Normal."

4, set two colucident "High-level”
alarms on the Facility Contaminstion
System. ’

5, HReduce rediation levels to norwal
end reset alam modules.

6. Reset horn solenold valves manu-
ally; open tank valves until low-
pressure slsrms on test bax clear.

7. 'Test bigh-pressure alarm by
raising pressure regulator setting
In horn box to more than 110 pei.

8. Close tank valves. Set.two coin-
cidence alarms on Facility Rdiastion
Bystenm.

9. FReduce radiation levels to vormal
and reset alarm modules,

10. Reset horn solenoid valves
wanually, open tank valves, and
readust regulastors to 30 psi cutpub
pressure.

11. If building has munual evacua-
tion button, close valves on tanks
and push button.

12. Heset menual evecuation button
and repeat Step 6.

Return 811 controls and instruments
sormwal ‘condition.

A colncidence of two high-level alarms from
Facility Conteminstion Bystem or Facility
‘Radistion System should operste the appropriate’
“gvacustion" module. Red lamps on appropriste
wodule should be bright. i

Red and yellow lawmps on this module become
bright and dbugzer sounds. Reset buzzer.

Red and yellow lamps become bright on second
module and buzzer sounds, Red lamp on evacua-
tion . module becomes bright. Resel buzzer.

Alarn lemps and buzzer way be reset. Evscus-
tion alarm should reset automatically when
elther alarm is clesred.

Same results as above except Badiation Evecua-
tion medule 1s tested.

Alarm lights at Fmergency Control Center
clear,

Buzzer, channel alarus, sud coincidence alarm
noted on central panel. Homs sound a short
blast, alerm should indicate at Emergency Con-
trol Center, and flashing lights outside build-
ing sphould stdart, Horn tyrouble lights at cen-
tral panel become bright. Iow-line pressure
and lovw~tank pressure lights shov on test box.

All modules clear, Brergency Control Center
alarws clear, and flashing beacons stop.

Horn trouble alamms clear,

Horn frouble light should be on. High-pressure
alarm 1is indicated by test box,

Buzzer, chunpel alayms, and coincidence slarm
noted on central panel. Horus sound a short
blest, alarm should indicate at FEuergency Con-
trol Center, and flashing lights outside build-
ing should start., Hom trouble lights et
central panel became bright, Iow pressure
alarm lights on test box dre lighted.

All modules clesr, Bmergency Control Ceater
alamms. clear, and flashing beacons stop.

Gas cylinder pressure gauges should show 1800
psi on tank side of regulator and between 8G
and 100 psi on horn side. Neither high-pres-
sure nor low-pressurz alarms should shew on
test box. Horn trouble light becomes dim.
All alamms in 8l) locations should be clear,

Same as Step 4, except no buzzer, no channel
alarms, and only a radiation (red) Light
appesrs at the ceantral panel and at the
Emergency Control Center.

Hd of test,

Check Idst
1. No alamm lights on central penel of Beer-
gency Control Center,

2. Horn gas tenk valves open and regulators
adjusted., .

3. Key switch in “Fomsl" position.

4. Notify Emergency Control Center and build-
ing personnel of end of test period.



FACILITY CONTAMINATION AXD RADIATION SYSTEM CHECK SHEET
Bldg. 3019 Tate

FACILTIY CONTAMINATION SYSTEM

Monitor No. Location Inoperative Caution High
CAM B-15 *East Control Room Evacuatior Tested Using Statlons
CAM B-1i  ™West Control Room _ and
CAM B-E East Penthouse 0K Tnoperative
CAM B-2C  “West Penihouse —
CAM B-25 *HRLAF East Bay Evacuation Tested Using Stations
CAM B-3C *HRLAF West Bay and
ca% B-26  ¥Hell Outside Foom 209 0K Tnoperative
CAAM A-2% ERTAF Evacustion Tested Using Stations
CAAM A-1% East Control Roouw and
CAAM A-20C Penthnouse, West OK Inoperatiive
CEAM A-6 Penthouse, East
FACILITY RADIATION SYSTEM
Detector No. Tnoperative Caution High
M-1** *Pipe Tunnel, Wes: Fvecuation Tested Using Stations
ML *Basement and
M-S Plenum Area, West OX Inoperative
M-12 *sample Gallery, West —
M-3 Pipe Tunnel, East Evacuatior Tested Using Stations
M-G *Cell 2 and
ML *{PP Makeup Arss 0K Tnoperdtive
NMell *Penthouse, East
M2 Pipe Tunnel Center Evacuatiorn Tested Using Stations
M7 *oRFR Makeup Area and
M-9 Penthouse, West 0K Inoperative
M-1C Pentnouse, Center
M-13 Ceil 4, 2nd Level, N. Evac. Test Using Manual Stations
{1k Ceil Lk, 2nd Level, &. Local 0K Inoperative
M-15 Cell 4, 1st Level Conscle 0K Inoperative
M-16 Room 211 Remote QK Inoperative
No Pentaouse Evacuation Zested Using Stations
N-2 AF and
§-3 *East Control Room 0K Tnoperative
EVACUATION SYSTEM EMERGENCY CONTROL CENTER
Tank Pressure digh Pressure iow Pressure Radiation Contamination Neutron Key Switch ¥ey Switch
Alarg, Alarm Aarm Alarm Alarm Alarm "Normal" "Disabled
ERIAF Horm Red Bright Yellow Bright nite Bright Red Dim Red Zright
Room 100 Horn Yellow Dim Red Dim Red Dir Yeliow Dim Yeilow BRright
On Rotating Waite Dir Waite Dim Yellow Dim Wnite Dim White Bright
External Beacon 1
2
3 -
I

FInstrument part of Svacuation System **Indicates Monitrons *FInaicates Neutron Detectors

o<
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