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ABSTRACT 

The Procedures Manual for the Oak Ridge Electron Linear Accelerator 

contains specific information pertaining to operation and safety of the 

facility. Items such as the interlock system, radiation monitoring, 

emergency procedures, night shift and weekend operation, and maintenance 

are discussed in detail. 
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1. INTRODUCTION 

This Manual outlines the safety precautions that are taken to ensure 

the safety of personnel operating, using, or visiting the Oak Ridge 

Electron Linear Accelerator (ORELA). 

1.1 Design Performance 

The accelerator is a high-current, medium-energy electron linear 

accelerator. Its design performance is giver below: 

Narrow-Pulse Operation (2.3 to l6 nsec) 

Maximum pulse repetition rate 1000 pps 

Average electron energy (l6-nsec pulse) 1^0 MeV 

Joules per pulse (iC-nsec pulse) 33-5 

Effective pulse current 15 A 

Average beam power (l6-nsec pulst) 33-5 kW 

Beam dimensions 1 . 3 x 3 c ; m 

Wide-Pulse Operation ( 1 6 to 5 0 nsec) 

Maximum pulse repetition rate 1000 pps 

Average electron energy (2^-nsec pulse) 1^0 MeV 

Joules per pulse (2i+-nsec pulse) 50 

Effective pulse current 15 A 

Average beam power (2^-nsec pulse) 5 0 kW 

Beam dimensions 1.3 x 3 cm 

Although the accelerator was designed for operation with the 

pulse width variable up to lOOOnsec, no experiment has been per-

formed using a pulse wider than approximately 80 nsec. 

A discussion of beam conditions achieved for experiments is given 

in 0RNL/TM 5112, ORELA PERFORMANCE, by T. A. Lewis. 
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1.2. General Safety 

All operational practices and procedures at the ORELA Facility will 

"be in accordance with the general safety procedures, codes, and standards 

outlined in the ORNL Safety Manual and Health Physics Procedures Manual. 

In addition, recognized national codes will "be followed where applicable. 

The electron linear accelerator itself is not a potential critical?ty 

hazard as a nuclear reactor might be. Possible radiation hazards other 

than x-rays emitted from the klystrons are created only by the electron 

beam itself. When the electron beam is shut off, only residual-induced 

radioactivities remain and these are many orders of magnitude less than 

those associated with the electron beam. 

The following general practices will be observed at all times: 

1. Activities will be conducted in a mannex- to assure the lowest 

reasonable risk of personnel injury or property loss due to 

accidents. 

2. Work areas will be kept clean and free of litter in order to minimize 

the possibility of accidents. 

3. Work will be done in accordance with established ORNL safety regula-

tions and national codes and standards. 

Accidents will be investigated, their cause determined, and the 

necessary steps taken to prevent occurrence of similar accidents. 

The ORELA Operations Chief is responsible for seeing that all safety 

rules are followed. The Engineering Physics Division Safety and Radiation 

Control Officer has been designated as the primary person whom the Operations 
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Chief will contact for review of experiments (see Section 2.2) and for 

assistance in enforcing the safety rules, with the Physics Division Safety 

and Radiation Control Officer being his designated alternate. All ORELA 

personnel will give their full support in seeing that the safety rules are 

obeyed and will assist the Operations Chief and the Division Safety and 

Radiation Cotnrol Officer when necessary. The Division Safety and Radiation 

Control Officer will ask for safety reviews by established Laboratory 

committees when appropriate. 

The number and type of radiation monitoring instruments used through-

out the building have been approved by the ORNL Advisory Group for Radiation 

Control Instruments. If operating experience shows that additional monitoring 

instrumentation is needed, it will be added. Routine operations have shown 

that all areas except the Accelerator Room, Magnet Room, and Target Room 

are safe for occupancy during accelerator operation. If future surveys 

prove the need for additional shielding, it wilJ be provided. 

There is no necessity for an emergency source of power for the 

accelerator since it is self-protecting in case of a power loss. One 

emergency system provided is emergency lights powered by rechargeable 

batteries which are kept on low charge at all times. Should a power 

failure occur, the emergency lights will automatically come on. Another 

system of emergency power is provided to supply power to the building 

paging system and to the telephone ringing circuits should a power failure 

occur. 

1.3. Visitors 

Anyone entering the ORELA Facility who is not a member of the ORELA 

staff or a resident experimenter is considered to be a visitor. As such, 
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he is required to have an authorized escort when he goes to the underground 

area of the building. When he enters the underground area, he will wear 

his ORNL badge or be issued, by his escort, a radiation accident metering 

device as outlined in the Health Physics and Safety Internal Procedure 

Number 208, issued April 13, I966. 

Only those ORELA staff members who are assigned a Personnel Plug 

are authorized to escort visitors into the Accelerator Room. 

l.V Quality Assurance 

On all new equipment made or bought, and in the operation and 

maintenance of the facility, Quality Assurance policies established by 

ORNL are to be strictly adhered to. Any quality assurance deficiencies 

will be reported to the division QA officer. 
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2. OPERATION REQUEST AND EXPERIMENTAL SAFETY 

2.1. Request for Accelerator Operation 

In order to schedule accelerator operation, each experimenter must 

complete the form "Request for Accelerator Operation" and give it to the 

Operations Chief for approval. The Operations Chief will distribute 

copies to the following: Physics Division Safety and Radiation Control 

Officer, Engineering Physics Division Safety and Radiation Control Officer, 

Experimenter, Accelerator Operator, and Health Physicist. A typical form 

is shown on page 2.2. Figure 1 shows the flight path numbering system. 

2.2. Safety Review of Experiments 

The experimenter is responsible for the safe operation of the equip-

ment used in his experiment and for seeing that his personnel adhere to 

the safety policies of the ORELA Facility as outlined on page 1.2 and 

further defined by Sections 2 and 5. 

To assure that all safety regulations have been met before an experiment 

is started, the Operations Chief and the Division Safety and Radiation 

Control Officer or his designated alternate will jointly review each 

new or altered experiment from the standpoint of safety. An altered 

experiment is one that is altered sufficiently that the electrical hazardy 

or fire potentials change or that radiation levels in the surrounding 

area may change; for example, a change in the collimators could cause the 

radiation levels in the area to be changed and thus necessitate another 

review of the experiment from the standpoint of safety. The experimenter 

will notify the Operations Chief or his designated alternate when he plans 
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OAK RIDGE ELECTRON LINEAR ACCELERATOR 

EXPERIMENTER'S REQUEST FOR ACCELERATOR OPERATION 

Name . Date 

Requested Starting Date Amount of Time Requested 

Repetition Rate pps Pulse Width nsec Target _ 

Average Beam Power kW Electron Energy MeV 

Flight Path Flight Station(s) Lab 

Data Handling Requirements: No. Channels Data Rate 

DAC1 DAC2 DAC3 Words /Event , 

Measurement Energy Range _ _ _ _ _ _ _ _ _ _ _ _ _ 

Complete the remainder of this form only for new 
experiments: 

Description of Equipment 

Description of Collimators 

Approved: 
Operations Chief 

Date 
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Fig. 1. Subsurface Area of ORELA Showing Flight Path Numbering System. 
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to alter his experimental setup. The review will be made according 

to the "Safety Review of Experiment" form shown on page £.5. The 

distribution for this form will be the same as that fcr the "Request 

for Accelerator Operation." If either the Operations Chief or the 

Division Safety and Radiation Control Officer thinks that further 

advice on the safety of any experiment is needed, he will consult 

with the appropriate Laboratory safety committee before approving 

the experiment. AJ1 ORELA personnel will assist the Safety and 

Radiation Control Officer and/or the Operations Chief as required 

in the review of the experiments. 

Experience has shown that flight stations are not radiation 

hazards for personnel except in tho area of the neutron beam. To 

assure that this continues to be true, a survey of radiation levels 

of the area surrounding each new or altered experiment will be made 

and the information will be recorded on the "Safety Review of Experi-

ment" form. The Operations Chief will then give approval to operate 

the experiment if these levels are satisfactory. 

A physical barrier must be provided in the path of an open flight 

tube to prevent personnel from entering the neutron beam. A physical 

barrier must be provided on any extension of an open flight tube at any 

flight station where personnel could be exposed to the open neutron 

beam. Barriers shall be- similar to the flight tube and made so that 

they can be fastened to the f.'lange of the exit flight tube or anchored 

in such a manner as to be difficult to remove. Other types of barriers 

may be used with the approv.il of the Division Safety and Radiation Con-

trol Officer or his designate. I alternate. 
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OAK RIDGE ELECTRON LINEAR ACCELERATOR 

SAFETY REVIEW OF EXPERIMENT 

Experiment No. Date 

Experimenter * 

Equipment: Physical Barrier: 

Electrically Safe Satisfactory 

Fire Potential Satisfactory 

Comments 

Physical Setup Approved 

Physical Setup Approved 

Operations Chief 

Radiation Control and 
Safety Officer 

Date 

Date 

Radiation Level Adjacent to Physical Barrier 

Radiation Level at Adjacent Experimental Areas 

Radiation Levels Approved Date 
Operations Chief 

IMPORTANT NOTICE 
Any change in the physical setup of the experiment which 

necessitates a new physical "barrier being used or which 

might significantly alter the radiation level at adjacent 

flight stations or changes electrical hazards cr fire 

potential requires that a new safety review be made. 

_mrem/hr 

mrem/hr 

mrem/hr 
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If t.ne physical barrier is to be removed, the experimenter will 

inform the accelerator operator. OHELA operating personnel will then 

close the beam stop and either disable its activation or lock it in 

the closed position. 

In the special case of the 165° Flight Station, a physical bar-

rier across the truck ramp is required, as well as one across the 

room. This flight path expends into the Shield Test Station. Since 

experiments will be performed at these two stations using material 

to scatter the neutron beam, it may not be feasible to provide a 

satisfactory physical barrier. Because of this, the doors to these 

two stations have a special lock whose key is controlled by the accele-

rator operator. The beam stop on this flight path (see Section 3.2 

for a description of beam stops) is hydraulically controlled and is 

electrically operated by a key switch in Lab I. When an experimenter 

desires to enter either the I650 Flight Station or the Shield Test 

Station, he will close the beam stop and take the beam stop key to 

the accelerator operator. The accelerator operator will check to see 

that the light is on in Lah I indicating that the beam stop is closed. 

If it is on he may then give the door key to the experimenter so that 

he may enter either the 1 6 5 ° Flight Station or the Shield Test Station. 

When the experimenter completes his work in either flight station he 

will close the doors and inform the accelerator operator that the areas 

are clear and return the door key to the operator. The operator may 

then return the beam stop key to the experimenter. 

If it should be necessary for the experimenter to remain in the 165° 

Flight Station or the Shield Test Station and open the beam stop for any 



reason, the accelerator operator will be informed of (.his and the 

Health Physicist will stay with the experimer.ter to make radiation 

measureme.-ts. 



3. INTERLOCK AND WARIIIHG SYSTEM 

3.1. Interlocks 

TVenty interlock circuit terminals are located in the accelerator 

control console for connection to the external interlock circuits. VH-ien 

any one of one group of ten terminals is open, electrons cannot be in-

jected into the accelerator and when any one of the other ten is open, 

the high voltage to the modulators cannot be turned on. All interlocks 

used for personnel protection will prevent turning on the high voltage 

to the modulators. 

The doors to the Accelerator Room and the Electron Room and the Mag-

net Room escape hatch are interlocked to prohibit entrance during 

accelerator operation. The keys to these doors must be inserted in the 

proper lock in the Control Room before modulator high voltage can be 

turned on. Only the Operations Chief or accelerator operator are 

authorized to use these keys. The Electron Room is interlocked (whereas 

the other flight stations are not) because of possible future plans to 

bend the electron beam into the room for use in experiments. However, 

the interlocks to the Electron Room have a by-pass switch, which is 

controlled by the accelerator operator, so that experimenters can enter 

the room to prepare or conduct experiments. 

The target cooling-water flow switch is also a part of the inter-

lock system. Loss of the cooling water flow would prevent injection 

of electrons into the accelerator. 

Emergency interlock jumper plugs (shown in Fig. 2) are distributed 

, about the Accelerator Room, Target Room, Magnet Room, and Electron Room 



BLANK PAGE 



1.2 

for the protection of personnel working in these areas. The emer-

gency interlock jumper plu^s in the Electron Room are not connected 

at this time. Ab such time as the electron beam is tent into that 

room these plugs will be activated. If any one of the plugs is re-

moved, the modulator high voltage cannot be turned on. These plugs 

are for emergency use only. 

Also located in the Target Room is an emergency jumper plug 

which is for the sole purpose of preventing operation of the Target 

Room vacuum pump when the plug is removed from its receptacle. When 

closing the Target Room, the accelerator operator will visually checx 

it for occupancy, see that the emergency jumper plugs are in their 

receptacles, close the door, and roll the shielding cart into position 

in the doorway. 

Forty jjersonnel plugs in the Modulator Room are provided for the 

protection of maintenance personnel and experimenters if they have to 

enter potentially hazardous areas during accelerator shutdown periods. 

If any one of these plugs is removed from its receptacle, the modulator 

high voltage cannot be turned on. All ORELA staff members or ORELA 

experimenters entering potentially hazardous areas during shutdown periods 

must remove one of the plugs and take it with them, then replace it in 

its receptacle upon return. If a long shutdown period of, say, two or 

more days is planned, the accelerator operator will remove one plug 

and display a sign stating that it is not necessary to use the personnel 

plugs. 

Plugs and receptacles have individuals' names on them in order to 

reduce the possibility of a delay in operation due to a plug not having 
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Fig. 2. Subsurface Area of ORELA Showing Emergency Jumper Plugs, Rotating Lights, 
Howlers, and Accelerator Warning Lights. 
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been replaced. If a plug has not been replaced, the operator can 

quickly determine whose plug is missing and contact him to return 

the missing plug to its receptacle. 

If the door to the Accelerator Room or to the Electron Room (if 

its interlock is active) has been opened during a shutdown period, 

before starting the accelerator the operator will take the following 

steps: 

1. Visually check to see that the emergency interlock jumper plugs 

in the Accelerator and Magnet Rooms are in their receptacles. 

2. Visually check for occupancy of the Accelerator and Magnet Rooms 

and for occupancy of the Electron Room if it is under interlock 

condition. Note: If the shutdown has been such that only the 

Accelerator Room door has been opened or only the Electron Room 

door has been opened, the operator need check only the one area 

instead of both. 

3. Lock the Accelerator Room door and the Electron Room doors if 

required and take the keys. 

k. Visually check to see that all personnel plugs are in their receptacles. 

If any are missing, contact the person whose plug is missing and ask 

him to replace it as soon as possible. 

5. Insert the keys from the Accelerator Room door and Electron Room doors 

if required into the control panel to complete the interlock ŝ  stem. 

6. Follow the prescribed sequence for starting the accelerator. 

3.2 Alarms 

The doors to the l+O-Meter Station ramp, the truck ramp, the 165° 

Station, and all remote Stations are normally kept closed and locked and 



are connected to an annunciator which alarms if any one of these 

doors is opened. If an experimenter needs to have any of these doors 

opened, he will notify the accelerator operator so that the operator 

will know the reason for the annunciator alarm. Since the underground 

area of the facility was flooded in November of 1973, flood gates 

have been added to the 1+0 Meter ramp and the truck ramp. Since the 

gate at the truck raaip is hinged and can be easily opened it is 

annunciated with the door to the truck ramp. 

All external office level doors are also annunciated after the 

regular day shift on Monday through Friday and during the weekend. 

Anyone entering or leaving during these times must inform the accele-

rator operator so that he will not have to search the building to 

determine the cause of the annunciator alarm. When no operator is 

on duty guard headquarters must be informed of any entry or exit by 

using the telephone outside the northeast door before entry and by 

calling k-66b6 before exit is made. 

These external door alarms are also connected to the Guard Depart-

ment. The Guard Department will ignore the signals during the times 

when an accelerator opex-ator is known to be in the building. At other 

times they will investigate any entry which is unannounced. 

There are two classes of keys for external doors. Class A is for 

the northeast door. It will be available to personnel who have con-

sistent need to enter the building during off-shift operation. All 

other doors will be locked with a Class B key which will be controlled 

by the Operations Chief or his designated alternate. 

Use of the class A keys by individuals who have them during off-

shift periods which are covered by an accelerator operator will neces-
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sitate informing the operator or the entrance or pending exit of the 

individual without fail. Anyone who does not have a key and desires 

entrance during the off-shift period will use the direct telephone 

outside the northeast door to request a guard to oj/en the door. 

Before leaving he must inform the Guard Department at k-66k6 that 

he is about to leave the building. Under these conditions the accele-

rator operator will not be required to admit anyone. If a guard allows 

entrance to properly badgeti persons during a time when an accelerator 

operator is present, he will notify the operator. 

In the Accelerator Room and in the Electron Room a siren sounds 

and lights revolve for seconds to warn of impending operation after 

e. shutdown during which the interlock chain has been broken. The acce-

lerator cannot be started during this 40-second interval. The lights 

will continue to revolve during operation. The locations of these 

lights and sirens are shown on Fig. 2. 

When the QRELA facility was built a system was installed whereby 

it was possible to fill flight tubes with water for use as shielding. 

Since that time this capability has been removed and mechanical beam 

stops have been installed in all flight paths. 

These mechanical beam stops consist of shielding material, such 

as copper, steel, lead, borated water, or a combination of these ma-

terials. 'he beam stops are operated either hydraulically or 

pneumatically. Each beam stop has lights which indicate whether the 

beam is blocked by the beam stop or is open to the flight path. 

If a physical barrier is to be removed, the beam stop will be 

closed by ORELA operating personnel and the activation for the beam 

stop operation disabled or the beam stop locked in the closed position. 
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As a safeguard in case the beam stop fails to operate on a 

flight tube which has no barrier, a GM-tube type of radiation monitor 

is used (see Section k.2 for details) to inform personnel working in 

the area. The alarm on this radiation-detection instrument activates 

a red light at the detector position when the radiation level reaches 

a predetermined value. When this occurs, the personnel will leave 

the immediate area and inform the accelerator operator of the alarm. 

The fire alarm system for the building is the zone type with 

sixteen auxiliary pull boxes distributed around the building. The 

building is covered by fifteen evacuation horns. If an alarm should 

occur, the particular zone in which the alarm occurred will be indi-

cated on the fire alarm panel. Any alarm will sound all evacuation 

horns through the building. The fire alarm system has an emergency 

battery power supply which is checked every week. The condition of 

the batteries has an alarm to the fire department headquarters which 

sounds if the battery charge is low. 

A smoke detector system has been installed in the Accelerator and 

Modulator Rooms. This system consists of six detector heads, two in 

the Accelerator Room and four in the Modulator Room and is connected 

to the Modulator Room zone of the fire alarm system. 
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it. RADIATIOM MONITORING 

As previously stated, the list of instruments for monitoring radiation 

levels for personnel protection has been approved by tne ORNL Advisory 

Group for Radiation Control Instruments. During initial operation of 

the accelerator, complete surveys were made of all areas and additional 

monitoring instruments added wherever necessary for personnel protection. 

^.1 Permanent Radiation-Detection Instruments 

The radiation-detection instruments are listed below: 

INSTRUMENT LOCATION (shown on Fig. 3) 

Q-2277 (laboratory monitor, beta) 1 - corridor outside '(O-Keter Station 

1 - 20-Meter Station 

1 - top stairway to 165° Flight Station 

1 - bottom stairway No. 1 

1 - top stairway No. 2 

1 - UO-Meter Station 

1 - 20-Meter Station 

1 - 165° Flight Station 

2 - Modulator Room 

1 - 200-Meter Station 

1 - 150-Meter Station 

1 - Electron Room 

1 - Shield Test Station 

1 - 80-Meter Station 

1 - Mobile 

1 - mobile (not shown on Fig. 2) 

Q-1151* (monitron) 

Q-23^0 (CAM, alpha) 

Q-22U0 (CAM, beta) 

Q-2277 (laboratory monitor, alpha) 1 - corridor outside Uo-Meter Station 
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Fig. 3. Subsurface Area of ORELA Showing Radiation-Detection Instruments. 
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In addition to the instrument listed above, a Q,-23bh beta-gamma 

counting system and a Q-23^5 alpha counting system will be located in the 

Health Physics Counting Room. 

The Q-2277 (laboratory monitor, beta) instrument uses a GM tube as the 

detector and contains a count-rate meter. If the radiation level reaches 

a predetermined level, an associated circuit will actuate a local alarm. 

The probes to the units at the ORELA Facility are attached to cables long 

enough for personnel to make surveys of their clothing if contamination 

is suspected. 

The Q-115U (monitron) is an ionization chamber type of radiation de-

tector and is used to monitor x-ray radiation in the Modulator Room and 

gamma-ray radiation in the flight stations. The Modulator Room has a 

background level of x-ray radiation when the klystrons are on, even though 

no electrons are being accelerated. Lead shields are mounted on each 

klystron in order to decrease the level of radiation in the room. -The 

upper limit of the energy range of these x-rays will be somewhat greater 

than that corresponding to the 300 kV applied to the klystron. 

The mobile Q-23l|0 (CAM, alpha) instrument is used, wherever plutonium 

is being used in experiments (see Section 5.2.2a) and monitors the quan-

tity of particulate alpha radiation in the surrounding air. A vacuum 

pump draws air through a filter under a scintillation detector connected 

to a count-rate meter whose output is connected to a stripchart recorder 

and the radiation level is continuously recorded. An associated local 

relay-alarm system actuates visible and audible alarms when a pre-

determined radiation level is reached. 

The mobile Q-22^0 (CAM, beta) instrument will be placed as needed to 

monitor the quantity of particulate beta-gamma radiation in the surrounding 
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air. This instrument operates like the CAM, alpha, except that its de-

tector i3 a GM tube mounted in a lead or stainless steel shield. It also 

contains the relay-alarm system. 

The Q-2277 (laboratory monitor, alpha) is similar to the laboratory 

monitor, beta, except that it uses a zinc sulfide scintillation probe as 

a detector instead of a GM tube. 

H.2. Auxiliary Radiation-Dctection Instruments 

A backup system of radiation detectors is used for the beam stop 

system in the flight tubes. When a particular flight path is not being 

used for an experiment a beam stop is in position. The beam stop has 

a switch to give a signal indicating that it is in position. 

Since switches can fail, a GM-tube type of radiation monitor, the 

Q-3006, will also be used at all flight stations. When ORELA operating 

personnel close and lock the beam stop they will place the GM-tube 

detector in front of the flight tube at all flight stations where no 

physical barrier exists. When the physical barrier is replaced, they 

will remove the GM tube. 

The Q-3006 is a modular type of instrument using a count-rate meter 

with an alarm system which activates a red light at the detector position 

when the radiation level reaches a predetermined value. The GM-tube 

detector is mounted on a movable wall bracket in the flight station and 

can be swung away from the beam when a flight tube is open. 

^.3. Waste Monitoring 

The ORELA stack is a 30-in.-diameter, free-standing steel stack 

approximately 60 feet tall. A radiation-monitoring system is located in-

side a 30-in. duct between the fan discharge and the base of the stack. 

Information from this monitoring station is transmitted to the Waste 



14.5 

Monitoring Control Center, Building 3105, and to the 0RELA Facility Con-

trol Room, Building 6010. 

A sample of gas is continuously withdrawn from the duct stream under 

approximately isokinetic conditions and is passed through a filter paper 

which is monitored by a GM tube. The measurement of beta- and gamma-

emitting particulate matter provides a continuous surveillance of the con-

dition of the duct and sounds an alarm when a predetermined level of 

activity is reached. The detector also measures the gaseous activity 

passing through out not collected on the filter tape. 

The monitoring station includes instruments for continously measuring 

the flow of air in the duct in order to calculate the average concentration 

of radioactivity in the duct stream. The duct flow reading is tele-

metered to Building 3105 and recorded on a multipoint recorder. 

The following alarms are telemetered to the Waste Monitoring Control 

Center, Building 3105: radiation "high level," count-rate meter "inoper-

ative," filter tape drive "tape break," and "pump inoperative." In addi-

tion, the count-rate meter output information and the range switch posi-

tion information are telemetered to both Building 3105 and Building 6010. 

A remote filter tape advance is provided in Building 3105. 

A Roots blower is used to continuously pump a sample of air through a 

filter paper at a rate of 2.5 ft /min. A section of filter paper, 2% in. 

by 1 in., collects more than 90% of particles larger than 0.3 micron from 

the gas sample. Radiation from the collected particulate matter is de-

tected by an end-window GM tube. Since the filter paper is advanced only 

every 8 hours and since the total flow remains reasonably constant at the 

preset flo\* rate over tha,t long a period of time, no regulation of flow 

is provided. A vacuum switch which is held closed during pump operation 
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is opened in the event of pump failure to activate an alarm. 

The sample collection point is inside a stainless steel shield that 

provides approximately 2 in. of shielding in all directions except where 

an opening is necessary for air flow and the filter tape openings. A 

mica end-window GM tube is used as the detector. The window thickness is 

nominally l.U to 2.0 mg/cm . This window will pass beta particles with 

energies above 35 keV. The GM tube is connected to a Q-3020 count-rate 

meter with ranges of 500, 1000, 2500, 5000, 10,000, 50,000 and 100,000 

counts/min. Range and radiation level information is transmitted to 

Building 3105 and Building 6010. The output of the count-rate meter is 

connected to a Q-3021 alarm module that provides the radiation "high level" 

and instrument "inoperative" alarms which are telemetered to remote loca-

tions . A Q-3023 meter module and a Q-302U audio module provide a count-

rate readout and an audible alarm at the station location. A Q-3025 high-

voltage power supply module is used to supply 900 V to the GM tube. 

A Q-2325-5 filter tape-drive assembly provides background shielding 

for the GM tube, switches for tape-break detection, and a relay to actuate 

the tape-advance mechanism from a remote location. 

The flow monitor consists of a Belfort Instrument Company anemometer 

and a Q-2714 telemetering transmitter. The transmitter is calibrated so 

that its output is proportional to the flow rate to the stack. 

Portable Radiation-Detection Instruments 

If entry is required after accelerator shutdown, a radiation survey 

must be made in the Accelerator Room and Magnet Room by the accelerator 

operator to determine whether it is safe to enter. For this reason, 

as well as for general use at the Facility, the following complement of 

portable radiation survey instruments is available: 



6 - Q-2299, cutie pie 

6 - Q-2092, GM survey meter 

3 - Q-2789, alpha survey meter 

3 - Q-20l*7» fast-neutron survey meter 

3 - Q-200U, thermal-neutron survey meter 

The Q-2299, cutie pie, is an ionization chamber type of instrument 

sensitive to beta, gamma, and x-ray radiation, with ranges of 100, 1000, 

and 10,000 mr/hr, full scale. 

The Q-2092, GM survey meter, is, as the name implies, an instrument 

using a GM tube as the detector. It is sensitive to beta radiation of 

energy greater than 0.2 MeV and to gamma radiation and has four ranges pro-

viding full-scale readings of 500, 5000, 50,000 and 500,000 counts/min. 

This corresponds roughly to 0.2, 2, 20, and 200 mr/hr. 

The Q-2789, alpha survey meter, uses a zinc sulphide scintillation 

probe as a detector. It has two readout devices: a *iechanical register 

for low count rates, below 500 counts/min, and a count-rate meter which 

has three ranges, 500, 5000, and 50,000 ints/min. 

The Q-201+7, fast-neutron survey meter, uses a methane-filled pro-

portional counter as a neutron-sensitive detector with ranges of 25, 250, 

and 2500 mrem/hr and has a count register. 

The Q-200^, thermal-neutron survey meter, uses a BF^ chamber as its 

detector and has ranges of 1000, 5000, and 20,000 counts/min. 

Personal Radiation Monitors which warn the user of the relative in-

tensity of a field of radiation by means of an audible signal are avail-

able for the use of operational and experimental personnel. These 

monitors must be worn by anyone entering the Accelerator Room, Magnet 

Room, Target Room, Modulator Room, Electron Room, and all flight stations 
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Small cobalt sources ('vi mr at 6 inches) are mounted on the wall at the 

entrance to the Accelerator Room and the Electron ROom and in the 20-Meter 

corridor so that these monitors can be checked periodically. 

All personnel working the areas mentioned in the preceding para-

graph are required to wear their film badges at their waist or above 

since this is the height at which the strongest radiation fields are most 

likely to exist. 

To summarize the personnel protection requirements, they are as 

follows: 

1. After accelerator operation the accelerator operator will make a 

radiation survey in the Accelerator Room and Magnet Room before any-

one else is allowed to enter. He will ask for assistance from the 

Health Physicist if necessary in determining whether any area need be 

roped off or marked as a radiation zone. 

2. Personal Radiation Monitors will be worn by O R E M personnel in the 

underground area. 

3. Film badges will be worn by all personnel in the underground area and 

must be worn at waist height or above. 

U. Forty personnel plugs axe located outside the Accelerator Room. 

Each of these has been assigned to an ORELA staff member. Before 

entering the Accelerator Room a staff member must remove his personnel 

plug from its receptacle and take it with him and then replace it 

after he leaves the room. 
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5. EMERGENCY PROCEDURES 

jj.l. Duties of Local Emergency Supervisor and Squad 

The Operations Chief or his designated representative is the Local 

Emergency Supervisor. His responsi"biliites and duties of the Local 

Emergency Squad are outlined "below: 

Emergency Supervisor: 

1. Determine the location of the emergency if possible and report 

to the accelerator console. 

2. Make an initial evaluation of the emergency. 

3. Instruct the operator to advise the occupants of Building 6010 

(using the PA system) as to the nature of the emergency and to 

then stand "by to assist in handling other communications. 

h. Ascertain that all of the keys to special areas such as the 

target room, etc., are accounted for. If any are not found, 

instruct an alternate emergency supervisor (AES) to search 

that area. 

5. Instruct the AES to stand by at their assigned doors to help 

as needed outside. 

6. Instruct the operator to leave the building or assign him new 

duties if needed. 

7. Report to the building exit near the FZA to assist the 

laboratory emergency crews as required. 

8. Accept reports from all wardens to ascertain that all searchers 

and other LES members are out of the building. 

9. Notify division and ORELA management of the status of the 

• - urgency. 

10. Give the all clear when the situation warrants. 



Alternate Emergency Supervisors: (Two will "be designated) 

1. Report to console to help the ES evaluate the emergency and to 

receive instructions. 

2. If the ES is not at the console and has not issued other instructions 

the first AES to arrive will assume the duties of the ES. 

3. The accelerator operator will stand by the console to assist the 

ES and/or AES and will handle all communications as directed by 

the ES. 

1*. Unless needed by the ES, both AES will position themselves outside 

near the assembly area to ascertain that all accesses to the 

building are clear and that people do not congregate between 

Buildings 6010 and 6025. One of these two will station himself 

near the exit by the FZA. 

Wardens 

1. Ascertain that all search areas in his zone are defined and are 

assigned searchers. 

2. Report to the ES if additional help is needed to complete the 

search. 

3. When all areas in the zones have been searched and cleared, use 

searchers and other requested help to try to control the emergency. 

1+. Report to the ES. 

5. Report to the area assigned as an assembly area for your searchers 

and be sure that they are all accounted for. 

6. Stand by this area with your searcher to assist the ES as needed. 

7. The computer programmer will survey the condition in the computer 

area and take what action may be necessary to protect the equipment. 

He has a special team to assist him as needed. 
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Searchers: 

1. Report to their warder, as soon as they have completed searching 

their assigned areas. 

2. Leave the building by the assigned route and remain in their 

assembly area until their warden dismisses them. 

All ORELA personnel, both staff and experimenters, will become 

familiar with tb.p responsibilities of a person discovering an emergency 

p.rid of the responsibilities of all employees as outlined in Parts III-D 

and III-E, respectively, of the ORNL Emergency Manual. 

5.2. Types of Emergencies 

Emergencies that might occur at the Facility can be classified into 

two categories: nonnuclear and nuclear. General procedures are given, 

with specific instructions included for a fev types of emergencies which 

crji be foreseen as possibilities. Procedures to be followed in emergencies 

other than these will be determined for each individual case by the local 

Emergency Supervisor or his designated representative. 

5.2.1 Nonnuclear Emergencies 

Of the nonnuclear types of emergencies that might occur, fire is 

one of the most common to expect where electrical and electronic equip-

ment is involved. The procedure to be followed in this case is discussed 

under (a) below. The building, both above ground and underground, is 

completely protected by an automatic wet pipe sprinkler system, except 

for the 80-, 200-, 85-, 150- and 35 Meter Flight Stations, which are 

protected by 15-pound CO2 fire extinguishers. Other fire extinguishers 
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Fig. U. Office and Laboratory Building Showing Fire Extinguishers 
and Fire Zone Annunciator. Second floor has two fire extinguishers, 
one above corridor A and one above corridor B. 
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Fig. 5. Subsurface Area of 0R5LA Showing Fire Extinguishers. 
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are also distributed throughout the building. Extinguisher locations in 

the Office and Laboratory Building are. stidwn on Fig. It, and those in the 

underground area are shown on Fig. 5. A fire zone annunciator is located 

in Corridor C as shown on Fig. It. 

Another nonnuclear type of emergency that might occur is electrical 

shock to personnel. The procedure to be folloved in this case is discussed 

under (b) below. If a nonuclear type of emergency other than fire or elec-

trical shock should occur, the operator will shut off the accelerator 

immediately if it is operating, notify the Operations Chief or his designated 

representative, and with him determine the best actions to take, 

(a) Fires 

In case of fire the accelerator operator will take the following 

steps: 

1. Shut off the accelerator by turning off the console key switch. 

2. Notify the ORNL Fire Department if no alarm has sounded. 

3. Notify the Operations Chief or his designated representative. 

It. Ascertain the location of the fire with the aid of the fire zone 

annunciator and, if possible or feasible without significant 

risk, attemp to control it until the firemen arrive. 

5. If the fire is in the computer area push the computer "Emergency 

Power Off" button. 

6. If no fire alarm has sounded use the emergency paging system and order 

personnel to evacuate the building. 

If the fire is of such magnitude that the building should be 

evacuated, the emergency paging system will be used to notify personnel. 

If evacuation is necessary, personnel will leave the building by the 

nearest exit and procede to the north side of the building near Swan Lake. 
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(b) Electrical Shock 

All electrical safety guides s«t forJ ^tion 1.5 of the ORNL 

Safety Manual will be followed at t,i:e OrJ1:!).. facility. 

The accelerator has many power supplies which are potential sources of 

electrical shock. Therefore, no one is allowed to work on any part of the 

accelerator except a person authorized by the Operations Chief or his 

designated representative. When anyone is working on a part of the accel-

er.gtor which is energized, he must have at least one other person with 

him. If one employee should become caught on a high-voltage point, the 

first thing the other employee will do is to deenergize the equipment. 

He will then request help through the accelerator operator and administer 

whatever aid he can render to the injured person. 

5.2.2. Nuclear Emergencies 

There are two possible nuclear types of emergencies which can be fore-

seen: conttonination from plutonium and rupture of the target. 

(a) Plutonium Contamination 

Since some experiments at the 40-Meter Station may involve the use of 

plutonium, the following features were incorporated in the building to 

minimize the possibility of contamination being spread to other areas in 

case of an accident: 

1. The floor drains in the ^0-Meter Station are connected to the sump 

for contaminated drairjs, h'here contaminated material can be pumped to 

a tank for disposal according to the level of activity involved. 

2. The air flow for the 40-Meter Station is connected to a stack, through 

an absolute filter system, where a radiation monitoring system will 

check for beta-gamma particulate and gaseous components. 
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3- The passageway leading from the ^0-Meter Station to the rest of the 

building has a ramp which rises two feet that will prevent any water 

used in cleaning the floor from being carried to the rest of the 

building. 

When a plutonium sample is being used in the scintillator tank, 

special rules concerning the two flight tubes in the i+O-Meter Station 

will be followed in order to minimize the possibility of contaminating 

other areas in case of an accident: 

1. Flight tube No. 6, where the plutonium will be used, must have either 

a fast-acting valve, actuated by failure of the flight tube vacuum 

seal, or a cover strong enough to withstand an explosion in case such 

should occur at the scintillator tank. 

2. Flight tube No. 7 must either be a closed system from the 4o-Meter 

Station to the target room or be sealed before it reaches the 20-Meter 

Station by a cover strong enough to "withstand the inrush of air that 

would occur if the vacuum seal on the end of the flight tube should 

rupture. 

Anyone who handles plutonium must consider himself contaminated and 

make a thorough check of himself -with the alpha monitor probe at the en-

trance door of the ij-O-Meter Station. He must make this examination before 

he can proceed into any other part of the building. 

If the container for the plutonium ruptures, persons in the ^0-Meter 

Station will immediately leave the room and then take the following steps: 

1. Unless in immediate danger, stop in the corridor outside the station 

and make a check for contamination as specified above. 
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2. If contamination is discovered, remove the necessary amount of outer 

clothing to minimize spread of the contamination to the remainder of 

the building. 

3. Notify the accelerator operator to shut off the accelerator if it is 

operating. 

k. Notify the Operations Chief or his designated representative. 

The Operations Chief vill contact the Safety and Radiation Control 

Officer and the Health Physicist for assistance in determining the amount 

of contamination and vill supervise any necessary cleanup. 

Even though the use of plutonium was originally planned in the ^0-

Meter Station experiments have since required its use in other Flight 

Stations. Specifically, these locations have been the Electron Room, 

20-Meter Station, 85-Meter Station and the 150-Meter Station. In all 

cases absolute filters have been installed for the exhaust systems 

from the area before approval was given for the use of plutonium there. 

If later experiments require the use of plutonium in any other area it 

will be necessary to install absolute filters in the area before such 

approval will be given. Two more scintillator tanks have been built and 

used besides the original tank. The rules as specified for the scintillator 

tank on page 5-6 for flight tube No. 6 also apply to any other flight tube 

or location where a scintillator tank is used. 

(b) Rupture of Target 

A second cause of a nuclear type of emergency would be rupture of the 

target. As has been discussed previously, if the target were to rupture, 

the loss of target cooling water flow would shut off the accelerator 

through the interlock system. If the flow alarm system were to fail, 

pressure alarms would sound in the control room, at which time the opera-
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tor would manually turn off the accelerator. When it is suspected that 

the target has ruptured, the operator will notify the Operations Chief 

who will contact the Safety and Radiation Control Officer and the Health 

Physicist for assistance in determining the amount of contamination and 

will supervise any necessary cleanup. 

5.2.3 Procedure for Safeguarding Plutnoium and other Special Materials at ORELA 

In order to fulfill the requirements for safeguarding 1 g or heavier 

samples of plutonium isotopes and other special materials (e.g., Am) 

used in ORELA experiments, the following procedures will be strictly 

observed: 

1. A special lock operated by a special key (the "materials-security 

key") will be installed in the door(s) providing access to the room in 

which the material will be used. The door(s) will be secured with this 

lock at all times the material is unattended in the room. One copy of 

the materials-security key will remain in the custody of the ORELA opera-

tions Chief or the accelerator operator on duty, and will be secured in 

an acceptable locked safe or file during periods when no linac operator 

is on duty. A second copy of the key will remain in the custody of the 

Operations Chief and will remain in the acceptable locked safe (or file). 

No more than two of these keys will be in existence at any time. At the 

beginning of the experiment the Operations Chief will assure that both 

keys are accounted for. 

2. A list of authorized personnel who may need to have access to 

the room containing the material will be made available to the ORELA opera-

tions Chief, the accelerator operator, the Guard Department, and the Lab-

oratory Shift Supervisor before the beginning of the subject experiment. 
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Such personnel must have no less than an L-class clearance. Only those 

people whose names appear on this list will he allowed (hy the ORELA 

Operations Chief, the accelerator operator, or the Laboratory Shift 

Supervisor) to have access to the materials-security key. 

3. When the special materials are placed in position for use in 

an experiment, the Guard Department will be notified. During the time 

of use the Guard Department will check the area where the special ma-

terials are located every two hours to see that the doors are locked. 

Upon removal of the materials the Guard Department will be notified so 

that the door check will be stopped. 

h. When the plutonium is not in use in the experiment, it will be 

temporarily secured in an approved fire-proof safe with a combination 

lock. The names of those people knowing the combination of this lock 

will be made known to the ORELA Operations Chief and the Laboratory 

Shift Supervisor. 

5. If long-term storage (two weeks or more) is required, the mater-

ial will be returned to the S. S. Accountability vault. Any change in 

the location of the material will be immediately made known to the ORELA 

Operations Chief and the Laboratory Shift Supervisor. 

5.2.1*. Night Shift and Weekend Operation of ORELA 

In order to assure the safety and security of personnel and the 

facility during "off hour" operation the following procedures will be 

followed. 

Regulations for safety are as follows: 

1. The ORELA operator will call extension U-66U6 on the U-12 and 12 - 8 
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shifts Monday through Friday and on all shifts on Saturday and Sunday 

every two hours. In order to give some flexibility to the call-in 

schedule, these calls will he made within 15 minutes (plus or minus) 

of the even hours (6 pm, 8 pm, 10 pm). No calls will be made at shift 

change time since two operators will be present. In order for this 

to be an effective safety measure, it is mandatory that the dispatcher 

call or page the operator if the call has not been received by 15 

minutes after the hour. 

2. If the ORELA operator has trouble on the accelerator and has to do 

work which would require that he be exposed to a potential electrical 

or mechanical hazard, he will call the Shift Supervisor and request 

assistance either from the Shift Supervisor or the Shift Electrician 

before starting the work. 

3. In order to assure as smooth an operation as possible, it is suggested 

that the first time an operator calls in on a shift he asks the 

dispatcher to remember to call him if the operator should get busy 

and forget the call. 

The operator will log his call to the dispatcher or the call back 

from the dispatcher in case the operator has not called in. 

U. Guards periodically check Building 6010 during off-shift operation. 

When they check the building, they must locate the ORELA operator 

when one is scheduled to oe present. He may use the telephone paging 

system located at the accelerator control console if necessary. 

From the security standpoint, the following regulations apply: 

1. We will be sure that the guard department has a copy of our current 

operating schedule. They will be advised by the ORELA Operations 

Chief of any variance from that schedule. 
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2. When an ORELA operator is on duty, it will he his responsibility to 

see that the office level doors on both floors of Building 6010 and the 

northwest door of Building 6025 are locked and the pins from the panic 

bars removed. The pins for the first level doors in 6010 will be 

placed on the desk of room 2lh. The doors will be locked at approximately 

1730 hours Monday through Friday and will remain locked all day on 

Saturday and Sunday. The operator will then call Guard Headquarters 

and tell them that the doors are secure. 

3. On the Monday and Tuesday, every other week, when no operator will be 

on duty on the evening and midnight shifts, the daytime operator will 

lock the doors before he leaves, between 1630 and 16U5 hours, and display 

the signs on the doors informing personnel to call Guard Headquarters 

before opening a door. He will then call Guard Headquarters and tell 

them that the doors are secure. 

Each guard should check all office level doors when an inspection of 

the building is made. Before checking doors, the guard must inform 

the ORELA operator because of alarms which would be inadvertently 

activated. It is assumed that the doors will be checked as soon after 

1730 hours as duties permit. 

5. When an ORELA operator is present, the guards will check with the 

ORELA operator on any door alarms received either from office level 

doors or any other doors associated with the ORELA facility. If 

the accelerator operator receives an unexplained door alarm, he will 

call the Guard Department for assistance in determining the cause 

of the alarm. 
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Rules regulating "building admittance are as follows: 

a. The Guard Department will be furnished a list of personnel 

authorized to be admitted. If any person not the list 

requests entry and gives a plausible reason for desiring 

entry, the guard should check with one of the following 

people for approval: 

H. A. Todd, Knoxville telephone 687-1906 

R. W. Peelle, Oak Ridge telephone 1*83-897!+ 

J. A. Harvey, Oak Ridge telephone H83-IU95 

b. When an operator is on duty and the Guard Department 

receives a call from a person who is on the building 

admittance list, he may call the operator and ask him to 

admit the person in order to save time. 

c. If an operator or other personnel having a building key 

sees a person who is on the building admittance list 

standing at a door and desiring entry, he may admit the 

person. Any building key holder who admits an unauthorized 

person into the building is responsible for that person's 

activities in the building. 

When no accelerator operator is present, the Guard Department will 

determine the cause of any unexplained door alarm. 
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6. MAINTENANCE OF ACCELERATOR AND ASSOCIATED EQUIPMENT 

Maintenance of ORELA and its associated equipment is done on a 

programmed maintenance cycle. The Plant and Equipment Division has set 

up an automatic IBM card maintenance system for the mechanical and 

electrical services in the building. When an item such as a vacuum pump 

is due to be serviced the IBM card for that item is given to the foreman 

in charge and he in turn gives it to the craft assigned to perform the 

service required. When the craftsman performs the service he signs the 

card and returns it to the foreman who signs it and sends it back to the 

ORNL programmed maintenance department and the service is recorded on a 

permanent record for that piece of equipment. 

A maintenance log book is kept for instruments and for the accelerator 

itself. In this log book items needing service are listed and then checked 

off when the work has been done. 

A scheduled shutdown for maintenance is planned every two weeks. At 

this time routine checks of interlock systems will be made as outlined 

on the Quarterly Personnel Safety Interlock Check Procedure and other 

preventive and corrective maintenance actions will be performed as necessary. 

6.1. Quarterly Personnel Safety Interlock Check Procedure 

The Personnel Safety Interlock system will be checked every quarter 

during a maintenance shutdown shift. Two qualified people are required 

to perform this checkout. One person will interrupt the interlock chain 

as required and the other will remain at the accelerator console to 

determine that interlocks operate properly. Any which fail to operate 

properly will be repaired and then tested. 
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To begin the checkout, all personnel safety interlock circuits must be 

completed and accelerator 28 volt control power "ON," so that relays K-2-3 

through K-ll-3 are energized and indicator lamps L-l through L-10 are off. 

(Refer to the attached diagram, Fig. 6.) 

The following procedure will be followed in checking the interlocks 

and the Quarterly Personnel Safety Interlock check list will be completed 

sis the conditions are satisfied. 

1. The Emergency Jumper Plugs in the Accelerator Room, Target Room, and 

Magnet Room are connected in series to the parallel combination of 

K-2-3 and K-3-3. The plugs in the Electron Room are not connected 

but will be added when needed. When any one of these Emergency 

Jumper Plugs is removed from its receptacle, indicator lights L-l and 

L-2 (on the accelerator Console) should be lighted. After the plug 

has been replaced in its receptacle, the 28 volt reset control switch 

must be operated to turn L-l and L-2 off again. Each of the Emercency 

Jumper Plugs except the one in the Target Room will be removed from 

its receptacle and the lighting of lights L-l and L-2 will be the 

indication of proper operation. After completing this test, items 

1 and 2 on the Quarterly Personnel Safety Interlock Check List will be 

marked as O.K. The Emergency plug in the Target Room .-ill be tested 

when it is necessary to work in that area. 

2. The switches on the Magnet Room escape hatch and the Accelerator Room 

doors are connected in series to the parallel combination of K-U-3 

and K-5-3. Opening any one of these switches should cause indicator 

lights L-3 and to be turned on. After the switch has been reclosed, 
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FIG. 6. PERSONNEL SAFETY INTERLOCK CHAIN - ORNL TO VARIAN CONNECTION. 
'ALL INTERLOCKS CLOSED WHEN OPERATION IS POSSIBLE) 
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the 2(3 volt reset control switch must be operated to turn L-3 and L-l* 

off again. Each of these three switches will be opened and the lighting 

of lights L-3 and L-i( will be the indication of proper operation. 

After completing this test, items 3 and k on the Quarterly Personnel 

Safety Interlock Check List will be marked as O.K. 

3. The forty personnel plugs in the Modulator Room are connected in 

series to the parallel combination of K-10-3 and K-ll-3. When any 

one of these personnel plugs is removed from its receptacle, indi-

cator lights L-9 and L-10 should be on. After the plug has been 

replaced in its receptacle, the 28 volt reset control switch must 

be operated to turn L-9 and L-10 off again. Five of the personnel 

plugs will be removed from their receptacle on a rotating basis and 

the lighting of lights L-9 and L-10 will be the indication of proper 

operation. After completing this test, item 5 on the Quarterly 

Personnel Safety Interlock Check List will be marked as O.K. 

It. Switches on the doors of the Electron Room are connected in series 

with the Electron Room door key switch (located on the ORIiL Control 

Panel in the Accelerator Control Room) to the parallel combination 

of K-6-3 and K-7-3. The Electron Room door bypass key switch is in 

parallel with the other switches so it must be turned "OFF" in order 

to test the Electron Room door switches and key switch. After turning 

"OFF" the bypass key switch, opening any one of these other switches 

should cause L-5 and L-6 to be turned on. After the switch has been 

reclosed, the 28 volt reset control switch must be operated to turn 

L-5 and L-6 off again. Each of these four switches will be opened 

and the lighting of L-5 and L-6 will be the indication of proper opera-

tion. When it has been determined that these four switches operate 
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properly, the Electron Room door bypass key switch will be closed and 

then opened while the Electron Room doc.' key switch is open. The 

lighting of L-5 and L-6 will be the indication of proper operation. 

After completing these tests, items 6, 7 and 8 on the Quarterly 

Personnel Safety Interlock Cneck List will be marked O.K. 

5. The Accelerator Room door key switch, located on the OKNL Control 

Panel in the Accelerator Control Room, is connected in series with the 

parallel combination of K-8-3 and K-9-3. When this switch is turned 

"OFF", the lighting of L-7 and L-8 will be the indication of proper 

operation. After completing this test, item 9 on the Quarterly Per-

sonnel Safety Interlock Check List will be marked as O.K. 

6. The shorting sticks, shorting bars, and door interlocks in each modu-

lator will be checked to see that they operate as they should. When 

these have been checked, items 10, 11, 12, and 13 on the Quarterly Per-

sonnel Safety Interlock Check List will be marked as O.K. 

7. The rotating lights and the siren will be checked. A switch for check-

ing these lights is in Bay 6 of the Accelerator Console. The switch is 

connected so as to apply power to the rotating lights and siren with-

out applying power to the accelerator. Before operating this switch 

all personnel in the Accelerator Room will be informed that the test 

is to be performed so that they will know that the Accelerator is not 

to be operated, but that it is only a test. The test switch will then 

be turned on and each rotating light and the siren checked for pro-

per operation. After this test is complete, item on the Quarterly 

Personnel Safety Interlock Check List will be marked as O.K. 
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6.2. Quarterly Off-Gas, Air Handling and Cooling Water 
Interlock Check Procedure 

The Off-gas, Air Handling and Cooling Water Interlock System will he 

checked every quarter during a maintenance shutdown shift. Two qualified 

people are required to perform this checkout. One person will interrupt 

the interlock chain as required and the other will remain at the accelerator 

console to determine that interlocks operate properly. Any which do not 

operate properly will be repaired and then tested. 
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QUARTERLY PERSONNEL SAFETY INTERLOCK CHECK LSIT 

Date 

1. Target Room emergency jumper plug (if entry is permitted) 

2. Magnet Room and Accelerator Room emergency jumper plugs 

(6 each) 

3. Magnet Room escape hatch 

1+. Accelerator Room door switches (2 each) 

5. Personnel plugs in Modulator Room (5 each) 

(rotating basis) 

6. Electrom Room door switches (3 each) 

7. Electron Room door key switch 

8. Electron Room door bypass key switch 

9. Accelerator Room door key switch 

10. Shorting stick, Mod. #1, Shorting Bar, Door interlocks 

11. Shofting stick, Mod. #2, Shorting Bar, Door interlocks 

12. Shorting stick, Mod. #3, Shorting Bar, Door interlocks 

13. Shorting stick, Mod. , Shorting Bar, Door interlocks 

lU. Rotating lights and siren 

Signed 

Signed 
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To begin the checkout, all off-gas, air handling and cooling water 

interlock circuits must be completed and accelerator 28 volt control power 

"ON", SO that relays K33-3 through K^2-3 are energized and indicator lamps 

L33 through Lhi: are off. (Refer to the attached diagram, Fig. 7). 

The following procedure will be followed in checking the interlocks 

and the Quarterly off-gas, Air Handling and Cooling Water Interlock Check 

List completed as the conditions are satisfied: 

1. The flow switch in the duct of exhaust fan No. 1 is connected in series 

with the parallel combination of K33-3 and K-3^-3. When this flow 

switch is opened, indicator lights L33 and L3^ should be lighted. Ex-

haust fan No. 1 will be turned "OFF" and the lighting of L33 and L31* 

will be the indication of proper operation. After completing this test 

item 1 on the Quarterly Off-gas, Air Handling and Cooling Water Inter-

lock Check List will be marked as O.K. 

2. The flow switch in the duct of exhaust fan No. 2 is connected in series 

with the parallel combination of K35-3 and K-36-3. When this flow 

switch is opened, indicator lights L35 and L36 should be lighted. Ex-

haust fan No. 2 will be turned "OFF" and the lighting of L35 and L36 

will be the indication of proper operation. After completing this 

test, Item 2 on the Quarterly Off-gas, Air Handling and Cooling Water 

Interlock Check List will be marked as O.K. 

3. A high radiation alarm contact in the stack radiation monitoring system 

is connected in series with the parallel combination of K-37-3 and 

K38-3. When this contact is opened, indicator lights L37 and L38 will 

be lighted. The ORNL Waste Monitoring Group routinely checks this 

every two weeks by use of a radiation source to give a radiation high 
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ORNL-OWG 69-777 

POWER Tn WDUL/miRS 

FIG 7. EQUIPMENT INTERLOCK CHAIN - ORNL TO VflRIAN CONNECTIONS. 
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level alarm, therefore this item is not shown on the Quarterly Check 

sheet even though it is shown on Figure 7. 

The beam catch water high temperature switch and flow switch are 

connected in series with the parallel combination of K39-3 and Kl+0-3. 

When either of these switches is opened, indicator lights L39 and 

LljO will be lighted. The high temperature switch is located on the 

ORNL control panel in the Accelerator Control Room. This switch will 

be operated manually by lowering the set point. The flow switch is 

located in the Magnet Room and will be operated by shutting off flow 

to the beam catch. The lighting of L39 and LUO will be the indication 

of proper operation of these switches. After completing these tests, 

items 3 and U on the Quarterly Off-gas, Air Handling and Cooling Water 

Interlock Check List will be marked as 0. K, 

The target water high temperature switch and flow switch for the 

target in use are connected in series with the parallel combination of 

KUl-3 and Kl+2-3. When either of these switches is opened, indicator 

lights Lltl and Lh2 will be lighted. The high temperature switch is 

located on the ORNL Control Panel in the Accelerator Control Room. 

This switch will be operated manually by lowering the set point. 

The flow switch is located in the Magnet Room and will be operated 

by shutting off flow to the target. The lighting of LUl and LU2 

will be the indication of proper operation of these switches. After 

completing these tests, items 5 and 6 on the Quarterly Off-gas, Air 

Handling and Cooling: Water Interlock Check List will be marked as 

O.K. 
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QUARTERLY OFF-GAS, AIR HANDLING, AND COOLING WATER INTERLOCK CHECK LIST 

Date 

1. Exhaust Fan No. 1 Flow Switch 

2. Exhaust Fan No. 2 Flow Switch 

3. Beam Catch High Temperature Switch 

k. Beam Catch Flow Switch 

5. Target High Temperature Switch 

6. Target Flow Switch 

Signed 

Signed 
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