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FORM NRC 313 I U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:
(Check and/or complete as appropriate)

(3 80) ./~^"p10 C F R 30 - ~t ' rl30 /
APPLICATION FOR BYPRODUCT MATERIAL LICENSE /

X a. NEW LICENSE
INDUSTRIAL

b. AMENDMENT TO:
See attached instructions for deraits. LICEN3E NUM8ER

Completed applications are filed in duplicate with the Division of Fuel Cycle and Materist Safety, [ /&"

Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulatory Commission, ''E'N'*^L ''

Washington, DC 20555 or applications may be filed in person at the Commission's office at
,

1717 H Street. NW. Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland.

2. APPLICAN T'S NAME (Institution, firm, person, etc.) 3. NAME AND TITLE OF PERSON TO BE CONTACTED
REGARDING THIS APPLICATION ,(d

*

Tennessee Valley Authority
l'"Division of Energy Demonstrations & Tech. John B. Bre11enthin N9

TELEPHONE NUMBER: ARE A CODE - NUMBER EXTENSloN TELEPHONE NUMBER: ARE A CODE - NUMBER EXTENSloN

FTS 858-5681 (615) 751-5681 FTS 858-5681 (615) 751-5681
4. APPLICANT'S MAILING ADDRESS (include lip Codel 5. STREET ADDRESS WHERE LICENSED MATERIAL VetLL HE USED

(Address to which NRC corresponde rce, notices, bulletins, etc., (include Zip Codel

should be sent.)

1110 Chestnut Street Tower II Paradise Steam Plant, Coal Washing Facili :y
Chattanooga, TN 37401 Drakesboro, KY 42337

(IF MORE SPACE IS NEFOED FOR ANY ITEM. USE ADDITIONAL PROPERLY KEYED PAGES.)
6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL

(See Items 16 and 17 for required training and experience of each indivodual named belowl
TITLEFULL NAME

Dennis A. Humphris Project Manacer - Instrumentationa.

b. Richard W. Lynch Chemical Engineer

Supervisor, Results Section
Robert N. Campbell Paradise Steam Plantc.

A ttach a resume of person's trainmg and experience <os outlined in ttems1

1, R ADI ATION PROTECTION OFFICER 16 and 17 and describe his responsibilities under Item 15.

R. B. tbxwell I

8. LICENSED MATERIAL

L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXlMUM NUMBER OF
AND MILLICURIES AND/OR SEALED

1 AND AND/OR SOURCES AND MAXIMUM ACTI-MODEL NUMBER
N MASS NUMBER PHYSICAL FORM VITY PER SOURCE WHICH WILL(/f Ses/ed Source)
E BE POSSESSED AT ANYONE TIME

N O. A B C D

USD0E - Savannah 2 Sources not to exceed
Californium - 252 Scaled Source River than1 RRCI (1%7) 17n Microernms (177MC1)ea.g,

Texas Nuclear 1 Source not to exceed
(2) Cesium - 137 Scaled Source Model 570-57157C 100 M1111 curies

Texas Nuclear 1 Source not to exceed
(3) Cesium - 137 Scaled Source Model 570-57157C 200 Mil 11 curies

$505290622 05051S
NMSS LIC30 DESCRIBE USE OF LICENSED MATERIAL

41-08165-12 PDR E

1

Hi To be used in a continuous nuclear analyzer of coni (CONAC)_ rn ronnurn enenL
|

(2) elemental analysis of coal by prompt neutron activation. Also continuous level |
I

(3) gauge for monitoring coal icvel in feed hopper and nuclear belt weinh scale fo_r_

(4) mass flow rate determinptipn.
FORM NRC 313 I (3 80) q >%
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9. STx RA E OF SEALED SOURCES
{ CONTAINE] AND/OR DEVidE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMPERN SOURCE WILL BE STORED OR USED.

No. A. B. C.
USDOE - Savannah River -

Model SRCL (1902) Science Applications, Inc. Nuc. Analyzer
383296-

(2) (Level Guage) 12069 Texas Nuclear 5196
383233-

'' (Belt Weigh Scale) 12069 Texas Nuclear 5034
(4)

10. RADIATION DETECTION INSTRUMENTS
TYPE M ANU FACTU R E R'S MODEL NUMBER RADIATION SENSITIVITY

_

k OF NAME NUMBER AVAILABLE DETECTED RANGEN INSTRUMENT
E (alphe. beta, (mitfiroentgensihour

u n, gamma, neutron) or counts / minute)A B C D E F
Neut ron
Rem Counter Eberline Pres-2p/NRD 1 Neutron .01-10K Counts /MI T
Alpha

(2)
Scintillation Eberline Pcc -4s 2 Alpha 0-2,000,000 c/m
Geiger Ludlum

I3I
Coun t e r Measurement, Inc. Model 5 2 Gamma 0-2 R/hr.

(4)

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
On. CAllBRATED BY SERVICE COMPANY $0b. CALIBRATED BY APPLICANT

NAME, ADDRESS, AND FREQUENCY A ttach a separate sheet describing method, frequency and standards
used for cahbrating instruments.

12. PERSONNEL MONITORING DEVICES
(Check end/or co rpi$te ns appropriate.) UCHA MUEW(Serv ce C any)A B

O(1) FILM BADGE Tennessee Valley Authority @ MONTHLY
Radiological Hygiene Branch

Q{ {2) THERMOLUMINESCE NCE
DOSIMETER (TLD) River Oaks Building O QUARTERLY

Muscle Shoals, Alabama 35660
O (3) oTH E R ISpecify):

O OTHER (Specify):

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).
Q a. LABOR ATORY FACILITIES, PLANT F ACILITIES, FUME HOODS (Include filtration,if any), ETC.
Q b. GTO'1 AGE FACILITIES, CONTAINERS, SPECIAL SHIELDING /fixedand/or temporary), ETC.
O c. REMOTE H ANDLING TOOLS OR EQUIPMENT, ETC..

O d. RESPIRATORY PROTECTIVE EQUIPMENT. ETC.

14. WASTE DISPOSAL
c.NAME OF COMMERCIAL WASTE D|SPOSAL SERVICE EMPLOYED.

. Lb-
b. IF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED.SUOMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL

BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE VANUFACTURER,SO STATE

Scaled sources - returned to manufacturer
FOHM NRC 3131 (3 80)
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.
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INFORMATION REQUIRED FOR ITEMS 15,16 AND 17

Describe in detail the information required for items 15,16 and 17. 3egin each item on a
separate page and key to the application as follows:

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
cortrol measures, bioassay procedures f/f neededl, day today general safety instruction to be followed,*

etc. If the application is for sealed source's alsa submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model numi er of the leak test kit.

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
items 6 and 7. Describe individual's formal trainir.g in the following areas where applicable, include
the name of person or institution providing the training, duration of training, when training was
received, etc.

a. Principles and practices of radiation protection,

b. Radioactivity measurement standardiration and monitoring
techniques and instruments,

c. Mathematics and calculations basic to the use and rneasurement of
radioactivity,

d. Biological effects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe Individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the job training should be commensurate with the proposed use, include list of radioisotopes and
maximum activity of each used.

18. CERTIFICATE
(Thk item must be completed by applicent)

The applicent and any official enocuring this certoficate on behoff of the appliennt named in item 2,
certify that thle application is prepared in conformity witn Totle 10, Code of feder*! Regulations,
Port 30, and that all informstron contained herein, including any supprements artsched hereto, is true
and correct to the best of our knowArdge and belief.

WARNING.-18 U.S.C.. Section 1001; Act of June 25.1948; 62 Stat. 749; makes 6t a criminal offense to make a wifffully falso statement or
representation to any department or sceney of the United States as to any matter within its jurisdiction.

(Signature /c. LICENSE FEE HEQUIRED b. CE FITIF.

NG DFF[C[IM/Q gtsee section rio.31, to crn tro) ; ,Q, ,

'. c. NAME IType or pfunt) V

N.A. fl. D. Ilich

d. TITLE
11) LICENSE FEE CATEGORY: D1nctor of rnerny Demonstrattons & Technol ogy

**
(2) LICENSE FEE ENCLOSED: $

FORM NRC 3t3 i (3 80)

. _ _ _ _ _ _ _ _ _ . . _ _ . _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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HAhl At ton IItuit ti lou oll'IGl.it

Itoo.ilil b rin,n M.iwe l l .

Eibic a t ion :

.

n.S. In Physles, Tennessee Technological University, 1%% Radiological
Heinitor lustructor, ifniversity of North Carolina Extension Division, 1970.
H.S. In Nuricar Physics, North Carolina State University, 1971.

l'uimal 1raininn in H:nliological Salcty

t.s yc r lunc e

. lune 1919 to Present~ - Ac t ing Chief of the Radiological liygienc Ilranch,
IIlvision of un npas ional llealth and Safety, Tennessee Valley Authority,flu cle Shoal s, Alabama.

,s.y t i enhe r 1919 to . lone 1979,- Act.ing Assistant Dranch Chief Radiological
lig.6cnc Dranch, lennesnee Valley Authority, Huscle Shoals. Alabama,

g imber l 'J 1 ". to nedrinhor _19 ?? - Supervisor of the Environmental RadlologicalA.oe s sn.c n t Sectlon, Haillological llyglene Dranch, Tennessee Valley Author!Ly,fin .c In Shoals. Alabama.

t:.. . n.he r 191,' i .. N. .i . mi .. ,
1917. - llcal t h l'hysicist. Envitonmental Planning andAowt.sment Staff, D6 vision of Environmental Planning, Tennensco Valley\oi hority. Chat t an oo;a, Tennessoc.

A n.. o w i 1971 to N..v e n.he r 1972 - llcalth rhysicist, Itidost rial and Radiological
lly ,. lcur 14 int h, tennennec Valley Authority, Huscio Shoals, Alabama.

g.'._eiinr l'n.1 e. a n..o s t 1911 - Amststant Itadiological Snicly Officer, North,

Caronlini ht a t e lin I ve r n i t y, Ita le inh, Nor I h Carof inn.

[i 3 i . e .h . , l o t. '. i .e .. g geyt c ,_ ini.1 . Heatth thyairiml, Appl led .calt.) Th?7fc3lit i n t e.o. tM ). utelr.e Hanlonil I,nhoratory, Oak l(idge, Tenitussee.
.t on, l ' o. '. to | . y,t e nil . l ' n . 's * Aetompare Terhnolog|ML, Nat ional Aeronautics
nel Sp.n e s.lmini sl e al ion, Planned Spaceflight Center, lions ton, Texas.
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Dennis A1an Humphris i

Educations
i,

B.S., Chemistry, University of Texas, Austin, Texas,1967.,

H.S., Physical Chemistry, Florida State University, Tallahassee, Florida, 1970
Basic radiation training course, TVA, Division of Occupational Health and
Safety, Training Branch, Power Operations Training Center, September 16, 1980.

,

Formal Training in Radiological Safety
;

, <

Experience

MaythA0toPresent--ProjectsManager, Instrumentation Particulate, Combustion,
and hicis Control Technology; Environmental Control and Assessment Brancht f

Division of Energy Demonstrations and Technology Tennessee Valley Authorityg
Chattanooga, Tennessee. Project responsibilities include the rapid sulfur ,

+

mctor and continuous on-line nuclear assay of coat, coal pile inventory by
,

electromagnetic sensing, and various particulate instrumentation projects.
{

August 1979 to Hav 10Mo--Environmental Engineer supervising the Air Quality <

Unit, Data Services Branch, Division of Natural Resources Services, Tennessee
Valley Authority, Knoxvillo, Tennessee. Responsibilitics included data ;

'

valid.st ton, operational and quality assurance procedures for environmental
-

instrumentation.

.fune 1912 tn August 1979 Various positions with the New York State
i Department of 1;nvironmental Conservation, Albany, New York. Work was in

environmental monitoring program., Last job title was Chief, Quality
Assuranco Section. ;

<

Scotember 1970 to fune 1972 -Chemist, U.S. Environmental protection Agency,
New York, New York. On assignment to New York Sta te in Albany.
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Item 16, 17

Richard W. 1,ynch

Education:

A.S., Engineering Science, Jeffer' son Community College, Watertown, NY, 1969.
B.S., Chemical Engineering, Clarkson College of Technology, Potsdam, NY, 1971.
H.S., Chemistry, Clarkson College of Technology, 1973.

Formal Training in Radiological Safety

Experience

,luly 19H() t o Prcsont -Chemical Engineer, Instrumentation, Division of Energy
Demonstrations and Technology Tennessee Valley Authority, Chattanooga, TN.

March 1975 to July 19AO--Development Engineer, Charleston Technology Center,
Chemicals Division, Olin Corporation, Charleston, Tennessee.

Oc tober 1973 to March 1975--Engineer, Production Control Textile Fibers
Division, E. 1. duPont de Nemours and Co., Chattanooga, TN.

.

.
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Item 16, 17

Robert M. Caushell

B&aoation:

5. S. in mathematics, M.S. of Arts degree in
mathemation and deedstry. Sixteen hours radiological health training
provided for TVA's radiation protection officers in 1972. This was
provided by TVA's radiological health staff. Eight hours training session,

conducted by members of TVA Radiological Hygiene Staff in 1978.

Exportance:

Present - Supervisor, Power Plant Results Section, Paradise Steen Plant,
Tennessee Valley Authority.
Pourteen years as Chemical Engineer, Tennessee Valley Authority.
Seven years as Assistant Supervisor, Power Plant Results Section.
'ho years as supervisor, Power Plant Results Section.

+

!

I
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Item 15 -

Tennessee Valley Authority (TVA) is planning to install a Continuous On-

line leuclear Analyser of coal (00Iec) at our Paradise Oost Washing Plant

near the Paradise Steam Plant in Drakesboro, Kentucky. De 00Imc gives

total elemental analysis of coal using a californiunr252 sealed source

for prompt neutron activation analysis of a moving coal steam. Se 00Iec

will also give moisture and coal mass flow rate information, heat value,

total ash content, and fouling and stagging indices.
.

W e 00Iec will be a permanent structure at the coal washing plant loosted

at the Paradise Steam Plant. Se initial installation, maintenance,

repsie, and removal from service of the devices containing the licensed

meterial will be perfonned by the manufacturer (Science Applications, Inc.

(SAI), Stanyvale, California) or other qualified personnel. TVA will

conduct the initial radiation survey and periodio surveys every six months

thereafter. Se records of these inventocles will be maintained for at

least two years.

!Iource Idh_stJry] Procedure _:

taak tests will be performed by health physics technicians with a miniman

of two years' experience in the field and under the supervision of a health

physicist with a minimum of two years' field experience. %e entire

program is M by tvA's nadiologloal Itygiene Branch chief who has many

years experience in the field of health physics. Certified health

physicists are available for consultation.

OS.Q
_____ _ - _ - _ _ --_---__- _ __ _ _ _ _ - - - - - - _ - _ _ _ _ _ _ - _ _ _ _ - _ _ _ __
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%e sources shall be tested for leakage at intervals not to exceed

six months. %e test shall be capable of detecting the presence of 0.005

microcuries of alpha or beta cantamination on the test sanple. We test

sanple, using filter paper, shall be taken from the source or from

appropriate accessible surfaces of the device in which the sealed source is

permanently or semipermanently mounted oc stored.

We filter paper will be counted in a shielded laboratory type smear

counter in the central laboratory utilizing a large m detector or gas

proportional detector with an efficiency of from 10 to 30 percent.
*

i

.

Calibration consists mainly ot standard sources brought from Eberline, '

nupplemented by sources made in our radiological laboratory; all traceable

to National Bureau of Standards.

Sanple calculations

countsAi_n _
_

6 = pCi
efficiency muntnAin X 2.22 X 10 d#in

6/hin pCi

Records of leak test results shall be kept in units of microcuries and

maintained for inspection.

!

|

_ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ - _ _ _
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and laboratory equipment capable of detecting alpha, beta, gama, and

neutron radiation for their use in assuring safe handling of radioactive

material. 'the health @ysics staff includes a minime of one health

l physicist and two health @ ysics technicians. All have a minime of two

I years' experience and are familiar with sealed radioactive sources and the

radiation hazards involved. A certifled health physicist is available for

consultation. 'the Radiological Hygiene Branch will provide monitoring

whenever maintenance is performed on the apparatus when the neutron pource

is not in the shielded position. Any manipulation of ocurces, other than

normal operation, will be supervised by personnel from the Radiological

Hygiene Branch. During day-to-day operation, the californium neutron

source is surrounded by a large radiation shielding enclosure that contains
'

borated paraffin and other shleiding materials. Should it be necessary to

remove the neutron sources from the radiation shielding enclosure, health

physics personnel will be called to provide radiation rionitoring.

Radiat,lon, P,rotection_ _Offloer's Responsibilities

'Ihe radiation protection officer is responsible for the work performed by

the health physics staff including source leak testing, monitoring of

source manipulation, dosimetry, and ensuring that the sources are used and

manipulated in a manner that protects the worker and pubite from

unnecessary radiation exposure. 'the radiation protection officer also

assures that the sources are used in canpliance with all itcense and

regulatory requirements.

_ _ __ _ __- __-_
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Itana 16 and 17 -

Treintne and_ _Reer_tenoe_:

the individual users listed in item 6 of the application received

formal training from tvA that included the principles of radiation,

practices of radiation protection and measurement, and biological offects

of radiation. Specific training in the use of the 00lec will be provided

by ShI at the time of installation.

.

!

|

|
_ _ _ - _ _ _ _ _ - _ _ - - _ _ _-.
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3. Location of Use and Type of User

D CONAC will be housed in a controlled access area within an enclosed

building. Instrumentation controls will be housed in an air-corvlitioned

control room adjoining the CONAC area. Only authorised personnel are allowed

access to either area. Maintenance operations will be conducted with the
1

californium source in the retracted position as described below. During

normal operation no individual has access to the inner portion of the CONAC

where neutrons from the ontifornitsn source interact with coal.

4. Events of severe conditions

a. In the event of an accident, fire, or explosion that may have damagvwl the

source encapsulation or source mechanism, the TVA radiation protection

offloor, the regulatory authorities, and the CONAC manufacturer will be

notified. Personnel will be kept away frcut the device until it has been

determined by appropriate measurements that the area is safe.

b. If the nource module containing radioactive californium-252 or the

cesitse-137 is lost or stolen, the regulatory authorities listed in the

license will be innedtately notified.

- _ _ _ _ _ _ _ - _ _ _ - _ .
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I!hgineering Drawings of the flource Housing-%e following describes, in brief,t

those design features which protect the radioactive material from abuse and

minimise the radiation hasard. (See attached annotated sketch.)

o h e neutron and gamma shielding is designed to reduce radiation exposure to

personnel.

o m e entire system is enclosed so that the accidental exposure of personnel
.

would be highly unlikely,

o otsplete mechanical and electrical annunciation systemn will indicate the

source position both loon 11y and in the control room.

o special and specific tools are required to renove the source.

Uneva11 ability of these tools to unauthorized personnel makes abuse of the

radioactive material virtually inpassible,

o complete encasing of the shielding materials by an altninum vessel prevents

loss of source and shielding material in ontastrophic conditions such as

fire.

o An automatic source retractor system has been incorporated to prevent

accidental exposure to personnel when:

. _ _ _ _ _ . . _ .
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1. Operation

'

1he purpose of the 00pec is to analyse elemental composition in coal by

prapt neutron activation using a californitse-252 neutron source. Initially,
|

coal is diverted from the main stream and fed to the receiving hopper at a j

predetermined rate by the feed system. The coal level is maintained in the

receiving hogger within limits. As the coal is conveyed from the hopper it

passes under a control gate dich is designed to maintain a level bed of coal

before entering the nuclee, analyser portion of the CONAC.

1he CGenc also suploys two assitan 137 sealed sources. The first is used in a

level gauge for continuous monitoring of the oost level in the feed hopper.

The other is used in determining mass f1w rates. (The attached mnooptual

| design indicates the location of the three sealed sources.)
l
;

|

2. Environment
,

,

All environmental factors have been presented to the CONAC's manufacturer for

evaluation prior to specifying this device. Due to its location in the |
J

building, there are no severe environment mnditions that can affect the

l integrity of the source and shteiding. 1he potential for damage from
| 1

|
vibration, corrosion, or inpact is minimal.

!

!
l

I

I
i

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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a. W e system is not operating.

b. An anomaly from normal operating conditions occura.
.

c. Access to the neutron radiation area is necennary in order to j

perform dis)nootics or repair.

d. Access is required for calibration.

e. An amergency condition occurs.

'

1

o The basic principle of neutron ocurce "on-off" position in twnal on location

of the omlifornium-252 source on an 18-inch diameter disc of borated epoxy.

Durirv) rurmal operation the nource in located within 1.5 inches of thn coal

flow region. When an abnormal condition occura, the nource in moved within

the shielding vessel to approximately 10 inchen below the cost flow rewjicn

via the rotation of the disc. W in retracted or "nate" nource positlan

occurs automatically via a pneumatic actuator and in annunciated tn:b at the

control panel and the device. The maximum <bswJe inside the neutron

interacticn area (coal flow cavity) when the source in "off" is 12 n.com/hr.

The nource ahleid and the actuator system have been succennfally tested in
,

the manufacturer'n latx>ratory for an cylivalent of forty years of

porformance.

IS M W N I T M
-

Our personnel will tm instructed as to the size and location of the radiation

field and radiation levels within the field and will be cautioned that unleen

the nource in in the " safe position," radiation icvels tmtween the nource and

detector may in nigniticant. In sk11 tion

_
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! Restrictions to the accessibility of the 00NAC device should beo

sufficient to prevent unauthorized entry to the radiation field and'

preclude any unintentional radiation exposure.

|

o During normal operation no individual has access to the CONAC neutron

interaction area. The 03ntained material and operating parameters

preclude the access of any major portion of the body to the radiation

field. Only authorized personnel are allowed to change the operating

| parannters and/or authorize access.
I
l i

o If the operation is to be shut down for any extended period of time or if '

|

l extensive work is to be done on the system, the WA radiation protection

offloer will be notified to ensure that the source is locked in the safe

position and remains locked during this perios of time.

o In accordance with 10 CFR 20.203, signs displaying " Radioactive

Materials" and the standard symbol for radiation will be posted in plain

view of all personnel entering the building. ,

AISI CIASSIFICATION TESIGRTION

We American National Standards Institute (ANSI) classification of the

californium-252 source is 66445.

- - - _ _ _ _ _ _ _ _ .
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OPERATION

A.' Startup

1. Mechanical

Actual startup of the coal transport system will be described under

item 2 of this section. However, the following items should be checked

medianically by the startup personnel before the operation begins:

o The forward edge of the control gate should be set at the

proper distance of 10 inches above the top of the conveyor belt

surface.

o The belt alignment switch should be set at approximately

three-fourths of an inch from the edge of the belt.

.

o The safety stop pull cord cables should be free and

unobstructed.

,

o The winsmith reducer and all bearings will be checked for

proper lubrication.

'Ihe tilt switch in the discharge hopper will be checked too

ensure it is hanging free.

During startup, checks should be made for conveyor belt tracking and

adjustments made accordingly.

CS505



_ _ _ _ _ _ _ - - . _ _ _ - _ _ _ _ . __-_______-__- - _ _ _ _

-

..9 9.

.

.

-7-

2. Electrical

h e first step in operating the CniAC is to energize all control

-circuits for the belt controls. All circuit breakers in the 00NAC
'

control panel should be turned on and front panel controls set to the

'following positions:

--Belt Conveyer --Off

-Belt Brush --Of f

-Sample Gate M lose

-Receiving Hopper Level Controller -44anual

We annunciator will be cleared as soon as power is applied to thei

| alarm circuit. Hope switches nust be set, and visual checks nust be
|

made to see that misalignment switches are clear and the discharge bin

.is clear.

Before operating the detector there must be coal in the neutron

interaction area. To achieve this,-all downstream conveyors nust be

running. At such time the belt brush and belt conveyor controls should

be set to the " auto" position. The feed bin level control should then

be manually adjusted to obtain desired belt speed (at least 20-percent

speed). This will allow the upstream equipment to run. The sample
.

gate should be enabled from the remote control area and the local

switch set to " auto."

, . ..
..

_ _ _ _ _ _ _ _ _ _ _ _ _ .
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At this time coal should begin flowing into the 00NAC receiving

hopper. Belt speed should be adjusted to allow the level to slowly

rise until it is at a desired level indicated on the receiving hopper

level control. If continuous coal flow is desired, the level

controller may be set to the " auto" position so level will

automatically be maintained. If the operator W _nied by authorized

personnel wishes to test the 00NAC with the coal setting stationary, he |
|

may stop the conveyor by setting the control switch to "off". NGIE: |

Stopping the conveyor with coal on it will stop upstream equignent and

close the sanple gate. It will also defeat the 15 minute autanatic

purge time circuit. 'Iherefore, this procedure may be used for a " quick

check." See calibration instructions for further reference.

B. For calibration purposes there is a provision for manual operation of the

belt conveyor. Before calibrating, the system should be purged and cleared

out conpletely. S e conveyor control can then be set to " hand" at which time

the local station will have control of the belt. This will allow the belt to

run foward or reverse at any desired speed to position the calibration block

in the neutron interaction area. NOIE: his is the only time manual node of

belt operation is intended for use.

For calibrating the CONAC, a special key actuated switch is provided

.

inside the CONAC control cabinet. % is switch is capable of defeating
|

ALL interlocks, so the source can be activated at any time. Naturally,

this is intended for use ONIX by qualified, authorized personnel.

-- -- -
. ..

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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C. Shutdown

1. Expected

If the 00NAC and sampling system are to shut down for maintenance

or idle time, the feed bin and belt should be coupletely purged.

First, put the source in the safe position by placing the control

switch to "out." ' Ibis will disable the 00NAC detector and cause certain

malfunction alarms. N ME: If the source is not taken out of position,

it will do so automatically when the belt starvation sensor trips. It

is better, though, to manually set it out for maximum safety. 'the

local sanple gate control switch should then be set to close and the

receiving hopper level controller set to manual to keep the belt

running. Allow sufficient time to enpty the bin and allow the brush to

thoroughly clean the belt.

It may also be advisable to tap the sides of the receiving hopper to

knock the mal 1.cose so it will not fall out later. When completely

purged, the belt can be stopped, as well as downstream equipment. 'Ihe

system is now shut down and ready for maintenance or repair. ICIE:

Observe all safety precautions in source area!

Under normal operation the coal feed may periodically stop or down-

stream equipment may stop. If downstream interlocks are satisfied, the

belt may stop automatically due to mal feed stopping via the receiving

hopper level controller. If the belt is stopped under these conditions

for 15 minutes, the belt will start and run until the level is down to

. .
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the bottom of the receiving hopper. If coal flow restunes within 24

hours (determined by the source removal timer), the CONAC

will resume normal operation and no corrective action will be

necessary.

If the &wnstream interlocks fail, the belt will stop and no purging

acticn may take place after 15 minutes. %is will also be self-

correcting, however, if operation downstream restnes within 24 hours.

2. Unexpected

In the event of a belt failure, downstream equipment failure, or coal

plugging, the belt will stop in a safe node. An air pressure failure,

power failure, starvation, or conputer failure will cause automatic

retraction of the source.

In the event of a mechanical failure the source will react if no belt-

movement is detected in 24 hours. If the belt will be down for sczne
.

time, the source should be manually retracted for maximum safety. If

access to the belt is necessary, the source should be locked out before

removing coal, servicing, etc.

INITIAL RADIATION SURVEY
,,

%e californitse-252 will be stored in an approved transportation cask. % is cask

is specifically designed to mate with the CONAC for remote source transfer. (See

attached sketch.)

_-- . - - _ . . _ _ , . _ _ . . . _ _ _ _ _ _ _ _ . _ . . _ _ . _ - - _ _ - . - - . . _
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Se CONAC manufacturer and '1VA personnel will perform an initial radiation

survey and leak testing at the time of installation. Additionally, '1VA personnel

will receive specific training at the time of installation. This training will

include construction features of the device, source integrity, neutron beam

geometry, and intensity and operating details of the device. Any precautionary

steps, such as the addition of shielding, signs, or precautions to be taken, will

be covered at the time in accordance with manufacturer's installation procedures

and training.

We following procedure shall be followed for pickup, receiving, and shipping of

the transportation cask containing the californium.-252 source.

A. Procedures for Picking Up - Receiving

1. %e authorized TVA enployee who expects to receive the transportation

cast containing the californium-252 shall make all necessary

arrangements to receive the cask.

2. Authorized personnel, upcn receipt of a package of radioactive

material, shall confine the material to a restricted access area and

notify the authorized health physics personnel of the Radiological

Hygiene Branch and request that they monitor the external surfaces of

the cask for radioactive contamination caused by leakage of the

radioactive contents. % e monitoring shall be performed as soon as

practicable after receipt but no later than three (3) hours after the

cask is received at the facility if received during the normal working

hours, or eighteen (18) hours if received after normal working hours.

- _ . _ _ _
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If removable radioactive contamination in excese of 0.01 microcurie

(22,200 disintegrations per minute) per 100 square centimeter of the
P

cask surface is found on the external surfaces of the package, the
.

radiation protection officer shall imediately notify, by telephone and

telegraph, mailgram, or fascimile, the final delivering carrier and the

regulatory agency.

3. Upon receipt of the cask containing the californium-252, authorized

personnel shall confine the material to a restricted area and notify

the authorized health physics personnel of the Radiological Hygiene

Branch and request that they monitor the radiation levels external to

the package. %e package shall be nonitored as soon as practicable

after receipt but no later than eighteen (18) hours after it is

received at the facility. We procedure applies to receipt by other

than transport by exclusive use vehicle.

.
If radiation levels are found on the external surface of the cask in

excess of 200 millirem per hour or at three (3) feet from the external

surface of the package in excess of ten (10) millirems per hour, the
j

authorized personnel shall imediately notify, by telephone and

telegraph, mailgram, or facsimile, the final delivering carrier and the
|

regulatory agency.

|

B. Leak '14 sting

.%e CENAC manufacturer and '1VA personnel will perform the initial radiation'

survey and leak testing at the time of installation. Additicnally, our

.

personnel will receive specific training at the time of installation. %is
!
!

_
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training will include construction features of the device, source integrity,

neutron beam geometry and intensity, and operating details of the device.

Any precautionary cteps, like the addition of shielding, signs, or

precautions to be taken, will be covered at the time in accordance with the

manufacturer's installation procedures and training.

C. Emergency Procedures

'Ihe CONAC interlock system is designed to withdraw the californium-252

source into the main shielding if any abnormality from the intended use

occurs. 'Ihese conditions include: loss of power, loss of coal flow, loss

of instrument air, etc. In the event of see catastrophic emergency which

may involve this device, we will notify the manufacturer and the regulatory

agency.

D. Disposal

No waste disposal is involved. In the event that the device is damaged or

its uses discontinued, we shall notify the manufacturer for removal and

return the device for repair or disposal of the source material.
.

'

E. Leak 'I4st of the Source

'Ihe source manufacturer or 'IVA's Radiological Hygiene Branch will perform a

leak test cm each source by applying procedures in the current ANSI standard

entitled " Classification of Sealed Radioactive Sources." A copy of the

certificate will be provided to 'IVA.

0950.9
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