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' NRC Form 374 1 3 |'O' "U*Ja ta) U.S. NUCLE AQ REGULATORY COMMIS$10N g

i MATERIALS LICENSE |
5

j | Pursuant to thi Atomic Energy Act of IM4.as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), ar . Title 10fL Code of federal Regulations, Chapter 1. Parts du, A. 12,33,34,35,40 and 70, and in reliance on statements and tr' resentations y

| heretofore made by the licensee, a license is hereby Lamed chorizing the licensee to recewe, acquire, possess, and trar .er byproduct, I
| source, and special nuclear material designated below; te ne suA material for the purpos:(5) and at the place (s) de' gnated below;to g

deliver or transfer such material to persons authorized to receive 6 in accordance with the' regulations of the app' .;able Part(s). This p|
license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 195'., as amended, and is
subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any

'

. conditions specified below.
!L. .
I ljcensee

! i

1 ,

(( I-
3. License number 50-29058-01 y 3Golden Valley Electric Association

Attn: Production Department I

|| ,c
2 -N. P.O. Box 71249 f>*', -

f Fairbanks, AK 99707 s )C i ' '
4. Exp!ratian date December 31, 1997

| t 5. Docket or 1
030-3".010

' *

Reference No. <g, ,

6.11yproduct. source, and/or 7, Chemical and/or physical ( 8. Maximum amount that licensee $
I; special nuclear material form #;may possess at any one time - pt

( ' ' under this license ;
1

,

,: - <- ,
=

i 1 -

Ittoexceed50 [
;

! A. A.
Sealedsources(1

Cesium 137. A.*
1

,
~ 3'

- < llicuries per| ;

i . - / source and 200
I L ~

F': millicuries total'
.

i ,:, _ n pr ,,

c
-,

,; ; 1,,<: g.i , -
.

N
i 9. Authorized use ,,,! ,3, c ,

i . , .

| A. For possession in Kay-Ray /Sensall",'Inc. Model 7062-BP source 1 housings for measurement

4
of coal density in pipelines. ,gs g" -

| COMITIONS
- |.3 g

i f p ;

I 10. Licensed material shall be used only at the Healy Power Plant at 2.5 Mile Usibelli g !

| Spur Road, Healy, Alaska 99743-0297. . ') 7- [
*

'
s 11. A. Licensed material shall be used by, or under the supervision of individuals who [
l have successfully completed the manufacturer's training program for gauge users p
I and who have been designated by the Radiation Safety.0fficer, Paul Morgan. The 6
0 licensee shall maintain records of individuals designated as users. 2

. I

'q B. The Radiation Safety Officer for this license is Paul Morgan.n

!12. Scaled sources containing licensed material shall not be opened or sources removed
i from source housings by the licensee,
l .

1
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| NEC Form 374 A U.S. NUCLE AR RE00LATO'iY COMMisslON PAor or PAots I
* " ' uonnw number

50-29058-01 |
, i MATERIALS LICENSE IDocket or Reference number

I SUPPLEMENTARY SHEET 030-33010 g
i P

1 5

I h

' bCONDITIONS

( (continued)

13. A. Each gauge shall be tested for leakage of radioactive material at intervals, not to exceed 3 years. However, in the absence of a certificate from a,
i transferor indicating that a test has been made within six months prior to the
( transfer, a gauge (or a replacement sealed source for the gauge) received from
Il another person shall not be put into use until tested. >

| r n,,

'

|:;B. The test shall be capable of detectirig the' presence of 0.005 microcurie of
q

4
radioactive material on the test sample. 'If,the test reveals the presence of p
0.005 microcurie or more of removable contamination, the source shall be pi

q( removed from service and decontaminated, repaired,' or disposed of in ki

dj accordance with Commission regulations. A report shall be filed within 5 days #!Id' of the date the* leak test result is known with the UdS. Nuclear Regulatory
[i| Commission, Radioactive Materials Safety Branch,1450 Maria Lane, Walnut

Creek, California 94596.' The report shall specify the' source involved, the pq

q test results, and corrective action taken.> Records of leak test results shall bi
'

-

( be kept in units of microcuries and shallsbe maintained,for inspection by the pj
W Commission /1 Records may be disposed of following Commission inspection. F1

;p. >8 =

C. Thelicense'elsauthorizedto llect. lea'k' test samples 3for analysis by Kay- [;{
q Ray /Sensall, Inc. or' tests- for ; leakage [and/or . contamination shall be performed p

q by persons specifically license;d'by ;the Commission or an, Agreement State to kj
perform such services.; g g( {.

j 14. Each gauge shall be tested for the proier operati$n of theton-off mechanism and (jindicator, if any, at no longer than ~ tiree-year'intervalsh gq
q W k|

q|15. Installation, initial radiation survey, relocation, removal from service, kq

4 maintenance, and repair of devices containing sealed sources shall be performed by IH
F

(!
H Kay-Ray Sensall, Inc. or by persons'specifically" licensed by the Commission or an-
| Agreement State to perform such services. Installation, replacement, and disposal
q of sealed sources shall be performed only by persons specifically licensed by the
q Commission or an Agreement State to perform such ser. vices.
$
$16. The licensee shall conduct a physical inventory every six (6) months to account for
% all devices received and possessed under the license. The records of the
k inventories shall be maintained for three (3) years from the date of the inventory
h for inspection by the Commission, and shall include the quantities and kinds of
4 byproduct material, manufacturer's name and model numbers, location of the devices
4 and the date of the inventory.
4
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PAGE M PAon I
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'i 50-29058-01 g

..I MATERIALS LICENSE Ipocket os aererence number
'l SUPPLEMENTARY SHEET 030-33010 I
| P

I f
I I
1 h-1

I >
'

| CONDITIONS I
l p'

1 (continued) W
i f,

I f
4 I t

i 17. Except as specifically provided otherwise in this license, the licensee shall s
'

I conduct its program in accordance with the statements, representations, and I
i procedures contained in the documents including any enclosures, listed below. The E
I Nuclear Regulatory Commission's regulations shall govern unless the statements. |
| representations and procedures in the licensee'.s application and correspondence are p
q more restrictive than the regulations-

L 1 L b {/(f
y.

n( \J' . ,sy ',

i A. Application dated October 30, 1992 1 t

1 B. Letter received December 16, 1992 h, >
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| DEC .181992 - I
Date By: dWid Mrm [(! Beth A. Prangy ,

q! Sr. Health Physicist (Licensing) y,

q; Radioactive Materials Safety Branch p4

Region V ~
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DEC 181992

Docket No. : 030-33010
License No.: 50-29058-01
Control No.: 571708

Golden Valley Electric Association
Attn: Production Department
P.O. Box 71249
Fairbanks, AK 99707

Attention: Paul Morgan
Radiation Safety Officer

Enclosed is the NRC license which you requested.
-1

Please review the enclosed document carefully and be sure that you understand all
'

conditions. If there are any errors or questions, please notify us so that we
can provide appropriate corrections and answers.

Any future correspondence relating to your license should specifically reference
your license and docket numbers to expedite your inquiry.

Sincerely,

Beth A. Prange
Sr.HealthPhysicist(Licensing) 1

>Radioactive Materials Safety Branch

Enclosure: Attachment A
License No. 50-29058-01 ,

1 1
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*
.

Distribution >

bec w/ original concurrence, copy of license and original correspondence:
License docket folder

bec w/ copy of license and correspondence:
Inspection folder

bec w/ copy of license:
Reading file

bec w/ correspondence and 2 copies of license:
Shirley Crutchfield, LFMB, MNBB 4503

License only: i

State of AK
73P

KPrendergast JMontgomery DSkov BPrange
/ / / / / / 12 / / s / 1 2

REQUEST COPY REQUEST COPY REQUEST COPY REQUEST COPY

YES a NO O YES a NO O YES o NO O YES o N0 tr

.

9

- --. ----_________________m_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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GOLDEN VALLEY ELECTRIC ASSOCIATION INC. Box N7.He*N. Al**le te743 Ptone 90748342M '
.

U.S. Nuclear Regulatory Commission >

Attention: Deth Prange
Region V
Material Radiation Protection Section
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596

;-

Dear Beth,

Thank you for your phone call of December 16th,1992. Enclosed is the map you
requested of the Healy Plantlocation relative tolocalland marks. I am currently trying
to confirm with Stock Equipment Company the radiation limits and will advise you
immediately I get a response,

'

Golden Valley Electric Association commits to not using the subject devices until the
on site training has been completed and flirther agrees to retain documentation of this
training for at least five years.

Yours truly,

fh '' -,_

Paul C. Morgan
Healy Maintenance Superintendent
Golden Valley Electric Association

.

I

.

57/708
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: (FOR LFMS USE)
: . INFORMATION FROM LTS

BETWEEN: : - - - - - - - - - - - - - - - - - - - -

:
License fee Management Branch. ARM : Program Code:

and : Stetus Code: 3
Regional Licensing Sections : fee Category:

: Exp. Date: 0
: f ee Ccciments:
: Decom fin Assur Reqd:
:::::::::::::::::::::::::'::::::::::::

LICENSE FEE TRANSMITTAL

A. REGION

1. APPLICATION ATTACHED
Applicant / Licensee: COLDEN VALLEY ELECTRIC ASSOCIATION
Received Date: 921106

. || | Docket No: 3033010
control ha.: 571708

p|;| License No.:i
'

jq Action Typ ke. Licensee
tL ^ ^"' 5h*

u
-I

-

'

Check No.: L'

| 3. COMMENTS

M E '

'f '
Signed ./ _

. _ , '
Oate // /t u m ~ ~ .

*

n u ,w
# B. LICENSE FEE MANAGEMENT BRANCH (Check when milestone 03 is entered / ) ;3

5P / b O 2,1. fee Category and Amaunt:g
y|; 2. Correct fee Paid. Application may be processed for: l'1

MAmendment
Renewal /j

I License t/
+

.

l
'

h ,. 3. OTHER

n m

h Signed f

e Oat. ,,. nw[/
.

,it

If '..l

-
. . ,

esp > e

4

==" E



r 3 PURCHASE ORDER.

g
GOLDEN VALLEY NO: 65718'

-

PAGE:ELECTRIC ASSOCIATION, INC.
k 'J "dkud fy thu en uwe" DATE: ;ovember 4, 1992

BILL TO: P.O. Box 71249 SHIP TO: 758 lilinois Street CONF 1RMING: BY
Fairbanks. AK 99707-1249 Fairbanks, AK 99701

PHONE: (907) 452-1151
~

FAX: (907) 451-5681 IMPORTANT: PURCHASE ORDER' NUMBER MUST
BE INDICATED ON EACH SHIPPING CONTAINER,

PACKING LIST, INVOICE, OR CORRISPONDENCE.. , ,. , _ , < ,

_TO. --Nuclear Regulatory Commission > PACKING UST MUST ACCOMPANY EACH SHIPMENT.

'E " SHIPPING INSTRUCTIONS: -

. Material Radiation Protection Section '
1450. Maria Lane, Suite 210'

- :
Walnut Creek CA 94596; '

' :~j

g,

^' ^ wATTENTION:: Harnella Rodrigues.
4 FOB:

. . VENDOR ACCT. # PHONE: q301 -492-4200 MARK SHIPMENT: GOLDEN VALLEY ELECTRIC ASSOCIATION

TERMS: . FAX: . .
..

c _ L_J . :.t n,. A s. c:.-m n r ..w.r A u:.dw A e a A

pru ouwent w orscarnon voet omt towsea

Application for Materials License, NRC Form 313 $540.001 1 ea

per attached Check Enclosed

[ \
am=wr ,q:p g/psgrenmq

|$ *n~'' jff

& gp@y,1icm d );K gg
.

., m.

%=RTQj ? $$>.3,. C
nw EV
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t

!

.

!
,

~

s]M6
- ' lEQUESTOR'' ~~~ 'j g y 7.,--- j 7- ~ 7.

- - -r.. -, '

| [ ' ${y 2-40/502.10 4.00 6630-92-
^ ' ~ i Healy Power Plant

!
INSTRUCTIONS TO VENDOR GOLDEN VALLEY ELECTRIC ASSOC., INC.

in .m - e,.c. m. . 4 t. , .. & Eyuat e, * ayEmpf.ys
-

2 emu .. ... .. ,,.u

ae.a % .4 . . .

4 - . w - .,m,= . . -
i =. ,6 . 6. . . e sw.. v. , = cme u wne

__

v -
_.

< re ome u . twemas c.,m.m m .n mm y
y w e.na mesm . mon.c.a o m se.v.s.u w eeuems." THOMAS K. HARTNELL. PURCHASING AGENTtu

THIS PURCHASE ORDER IS EXIMPT FROM NORTH STAR BDROUGH ANDI| t e.,w>e um = Nm 2 d.vs wieu .em,en .dowed

Vendor's Copy FAIRBANKS SALES TAX UNDER ALASKA STATUTE'S SECTION 10.25.V

. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ - _ _ _ _ - _ _ - _ .
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NMC # DAM 318 U 6 NVCLt AR ElGUL ATD3tv CouMisseON
ISAs> APPROv8D tv OMS
10 CsR 30,32,33 3134 0120
>4 n ed Ao APPLICATION FOR MATERIAL LICENSE 3.MP. s ww'

030 4 3010 _

_ INSTRUCTION 5' SEE THE APPROPRI ATE LICENSE APPLIC ATION GUIDE FOR DET AlitD INSTRUCTIONS FUN CGWLETING APPLICATION SEND TwC COPIES
OF THE ENTimi COMPLETED APPLICATION TO THE NRC 085tCE SPECIFIED BELOW

LPPLICATIONS FOR DISTRt0VTION OF IREMPT PeODVCTS FILE APPLIC AflONS WITH. IF YOU Amt 4DCAT ED IN
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]A Nta ucthst Golden Valley Electric Assoc.
. AMENOMENT TO UCt=st NUM Ea Attn: Production Dept.
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P.O. Box 71249C RtNtw AL Oe uciNst NUUnta
-

Fairbanks, AK. 99707
J. ADORt54;tli WMEPt L4CENSID MATthi&L MLL St U$t C On POSSES $tD

Healy Power Plant
2.5 mile Usibelli Spur Road
Healy, AK 99743-0297

|TEtEPMouNUM.E.
. NAME O, PtasON TO et CONT ACTED A.OUT TMis AnUCAT ON

Paul Morgan (907) 683-2254
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Application for Material License by Golden Valley Electric Association
_

Additional information, Items 5 though 13, NRC form 313
30 October,1992

Item 5 - MATERIAL TO BE POSSFSSED

This application covers four identical sources and housings as follows:

Isotope: Cesium 137,50 mci cach maximum

Manufacturer: Kay-Ray /Sensall Inc.,
1400 Business Center Drive
Mount Prospect, IL 60056

NRC Lic# IL01010-01

Model Number: Source 7700-50
Housing 7062-BP

ltem 6 - PURPOSE LICENSED MATERIAL WILL BE USED FOR

", The sources will be used in gauges to measure the level of coal in a pipe. There are

.

,W two 24" diameter coal feed pipes running from the coal storage bunkers in the Healy
Power Plant. The devices are mounted at the top and bottom of each pipe so that high
and low levels can be monitored. If a low level is reached a vibrator on the bunker
automatically starts to move more coal into the pipe. The lowest devices are positioned
well above head height. See attached drawing number D5733-D for the arrangement.

ILem 7 - INDIVIDUAL RESPONSIBLE FOR RADIATION SAFITTY PROGRAM

The " Responsible Individual" for Radiation Safety at Healy Power Plant is Paul
Morgan, Maintenance Superintendent. Mr. Morgan has no training in radiation safety
although will receive training on the operation and use of these devices, along with
most other Healy Plant personnel, from the contractor who installs them, at the time of
installation.

4/2
Per the attached copy of NRC Certificate of Registration number NR-512-D-129-B

dated April 9,1986, page 5, these devices can be safely operated by persons not having
training in radiological protection.

- - - _ - - - - _ - - - - - - - - - -- - - - - - - - - - - - - -
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Golden Valley Electric Association
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Item 7 continued

Leak-detection will be performed by a licensed contractor and not by Golden Valley
Electric Association (GVEA) personnel. The contractor will be:

Kay-Ray /Sensall Inc.,
1400 Business Center Drive
Mount Prospect,IL 60056

NRC Lic# IL 010104)1

llem 8 - TRAINING PROVIDED TO OTHER USERS

Healy Power Plant is a 24 hour operation. GVEA's will have at least one person of
,

the three on each shift, all available maintenance personnel, and the " Responsible
Individual" attend the training given by the installer of the devices before the devices
are commissioned, GVEA may also video tape the training so that individuals can

review the materiallater.

Note that the devices do not require operation by an individual. They are remote and
automatic. Once installed it is anticipated that the only work performed on them will
be the leak-detection tests. Radium source devices are currently being removed and

have required no attention or calibration in 25 years beyond replacement of the
indicator light bulbs.

Item 9 - FACILITIES AND EOUIPMENT

See the attached drawing number D5733-D, showing the general arrangement with
the Stock Equipment Company Gravimetric Coal Feeder receiving coal from the
bunker above via the 24" diameter downspout pipe. This machinery allows coal to be
fed at a steady rate down to the Foster Wheeler MB19 Coal Pulverizer. The Secoal
Nuclear devices refer to the cesium source gauges. These devices allow the coal level
in the 24" pipe to be determined. Upon a low level being reached a circuit is
automatically engaged to activate the coal bunker vibrators and cause more coal to flow
to the pipe from the bunker. The bunker is subject to bridging of coal over the top of -
the pipe. This system detects when that has happened and causes the bunker to be
vibrated until the bridge fails and coal flow resumes.

The gauges will be exposed to minimal vibration as they are not attached to the
bunker, which dces vibrate. The temperature will be in the 50 to 90 degrees F range,

2
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Application for Material License
NRC 313, additimal information

item 9 -' continued

typically in the mid 70's, cooling systems will not be required as the housings are rated
to 400 degrees F. There is not a corrosive atmosphere.

Information on maintenance of the gauges is included in the attached instruction
Manual. The Healy Plant uses a computerized maintenance management system that
produces work orders at specific intervals, usually to perform preventive maintenance
activities. A work order will be issued by that system on a 180 day interval to inspect
source related signage for legibility and visibility, to check proper shutter operation,
and to check that the sources are still subject to a low temperature corrosive free
atmosphere and appear to be undamaged.

The emergency procedure will be listed on a sign at the sources. It will include
instructions to notify the Responsible Person, Paul Morgan, who will then notify the
NRC if a situation involving accidental damage of a gauge occurs.

ItcIn 10 - RADIATION SAFETY PROGRAM

All services including installation, initial radiation survey, maintenance of the
sources, housings or detectors, leak-testing, and device relocation, will be undertaken
by a licensed contractor, therefore GVEA intends to keep no personnel monitoring
equipment or radiation detection equipment on site. The contractor will be:

Kay-Ray Sensall Inc.,
1400 Business Center Drive
Mount Prospect,IL 60056

NRC Lic# IL 01010 01

GVEA reggsts a three year leak test interval as, per NRC Certificate of Registration
Number NR-517 D1298, dated April 9,1986, these devices are approved for that
interval.

Leak testing will be performed by the above named contractor, who will complete all
aspects of the test and provide GVEA with the results. A three year iaterval work
order will be issued by the Healy Power Plant computerized maintenance management -
system to remind the Healy personnel to initiate the paperwork for these tests.

Healy Power Plant has a formal tagging permit procedure (lock-out procedure). This
procedure is under review at this time. Currently it is being upgraded from a general .

procedure to specific listings controlling how individual items of equipment are made
safe to work around.

3
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' Item 10 - continued 1
..

GVEA will produce a tagging permit procedure for working around the gauges,
including signage above and below at the access points to alert workers that a tagging.
permit is required,~ as part of the revised tagging permit procedure, prior to the time the

_

cesium gauges are commissioned. There are, in any case, few times when the
downspout pipes could be accessed as normally up to 500 tons of coal sit above the
pipes. In 25 years since construction no one has ever been down inside them.

Paul Morgan, the " Responsible Individual", is preparing the upgrade to the tagging
#

permit procedure and will be responsible for ensuring that these procedures are
followed.

.

Item 11 - WASTB MANAGFMFNr

-Disposal will be by transfer to a licensee specifically authorized to possess the
licensed material, per section 20.301 of 10 CFR Part 20.

,

Item 12 - LICENSB FWS

GVEA-understands, from a telephone call with Rita at NRC Region 5 offices, that
the fee category is probably 3P and the fee is $540.

t

'

Item 13 - Certification
.

Below signed is the GVEA representative authorized to sign official documents.

I the undersigned certify that this application contains information that is true and-
correct to the best of my knowledge and belief.

W .

,

. Paul C. Morgan
*

. Maintenance Superintendent
Healy Power Plant
Golden Valley Electric Association"

an Alaskan Corporation.
- .

,

r

,

' '
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MODEL 4800X with features benefits

ULTRA-RELIABLE Push button activated automatic + Operators can be assured of reliable
* * " * * " ' ' * " " ''*''"di*" "" ' 5''"* "55''

GAMM-O-SWITCH * regardless of the temperature,* Continuous self diagnostics with pressure, dust, pH, and abrasive-
DETECTOR - separate process ievei aiarm and ness of the process material.

system f ail alarm relays.
. Oper'alors will be immediatelyKay Ray /Sensall,Inc.introducestheModel

0 d 1 m w th o C ho ing' advised of ANY failure of the 4800X
*

4800X non contacting single point levet nd A H' del level system.* mounted outside existing vessel- -
wtere t a r iab e le el casur m nt i n intrusion. . No specialized training required
required. The level of any liquid, sfurry, or i operate or maWain.
solid material can be accurately and confi. * Measurement unaffected by dust,

dently measured regardless of vessel size pH, or pressure and temperature . Operators do not need to be con-

end shape or process material charac. extremes within vessel _ cerned about damage io the 4800X -
due to conditions within vessel.teristics. Measurement is not affected by . Measures level in a line all the way

. process material temperature, pressure or across the vessel-not just at
pH cxtremes and vapors, dust or other one side.
mat:riticharacteristics. * Industrial grade microcomputer

and electronic components used in
GAMM-O SWITCH * dalector -
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'The Modei 4ac0x normontacting i vei nusurement system APPL / CAT /ONSis Kay Ray's fourth generation system for monitoring and

controlling the level of liquids, slurries, or solids under Kay-Ray's 4800X ultra reliable level system is applied to
solve a wide range of level n.casurement problems acrossdiff tutt/ critical process conoitions' many industrwys The following examples illustrate some of

This system utilizes Kay-Ray's family of rugged source these soluttorre Note the different attangements of the source
housings and the Model GLS GAMM O-SWITCH * detector. housines and uAMM O-SWITCH * detectors to obtain the
As shown in the accompanying figures, a Kay-Ray source desired lavel information.
housing is mounted on one side of the vessel whose level is to
be measured; the GAM M-O-SWITCH * detector is mounted m FOODthe opposite side. The levol is indicated when the gamma
beam between the source housing and GAMM-O-SWITCH. Syrups, concentrates. High and Q

, , ]g ,

productsdetector is attenuated by the material within the vessel [astes,,g ,,

.z and other sanitary C LR Level
,

' grade level measure- P
ments. N Is

@ t h-EE? $%

d HYDROCARBON PROCESSING: e

j Regenerator catalysts. Low
' preflash towers, asphalt UQuad O

._-~'

oxidizer columns, acid / Level
bydrocaroons, and other

2 heavy toaming or high
temperature level meas- ==

f' urements. Q M gw

Q - u $
.

pns,st Eyy v

8 CHEMICAL PROCESSING
'

Pressurized reactors. H6gh
,

3 fluidized beds, lock Uou6d H)
hoppers, acid / product level ///RELIABILITY intertnes.and other wr-

Measuring the level of liquids, slurries and solids from out. rosive, high tempera. N ]
e

side the containment vessel greatly enhances the reliability ture/high pressure level
* * * * " " * * " ' ' 'oflevelinformation Corrosives, abrasives,hightemperature- =

high pressure conditions have no physical contact with or W~'
influence on the Kay-Ray source housings or GAMM-O-
SWITCH 8 detectors. POWER

; The GAMM O-SWITCH' detector itself utilizes an industrial Ry ash hoppers, pluggod High
orade microcomputer and watch dog timer circuitry to provide chutes, coal / limestone Sohds
separate process and system condition alarms. If any compo- storat,e silos, coalloeder Levol i

nont fails, plant operators will be immediately apprised of the down spouts. and other
situation; false alarms due to detector failures are eliminated. abrasive sohds level and

flow measurements, q y
ISIMPLICITY Qinstanaum, cahbration. and maintenance of the Model 4800X PULP AND PAPER 4

l level system are easier than any other systemot its type.The
'

source housing requires no maintenance as it has only one Digester, chip chute. chip High
moving part and no electrical circuitry. The GAMM 0 bin. stock chest, stock Sohds *

| SWITCH * detector is automatically self calibrated by press, t war, alkah tower, and Level
e os Q-

| ing one button; maintenance simply involves replacement g ],g d

|
of one plug in module.

.- Aurements.
;

\

RUGGEDNESS '

All source housings are required to meet the demanding CEMENT / MINING
i vibration and shock tests of the U.S. Departmerit of Trans- -

Cportation. The GAMM O-SWITCH * detector utilizes all t$to h Crc e
andustrial grade electronics and is housed in a heavy steel per, raw storage silos and Sohos'

enclosure. other abrasive solids Lovet
level measurements. Q.

A - I

__ _ _
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The Model GLS GAMM O SWITCH * detector utilizes ,/ '

state-of the-art industrial grade micropicce&5or technology ' , , '
and efficient Geiger-Mueller tubes. All of these compo- ~'y
nents are packaged into one plug-in module and housed ;q c-
within a heavy walled steel container. The Model GLS r .:
GAMM O SWITCH * detector can directly replace Model '

520 and 523 GAMM O-SWITCH * and Model 7305,7326, hand 7353 detectors, '

Process / Diagnostic Alarms
PROCESS RED GREEN PROCESS ALARM DIAGNOSTIC

CONDITION LED LED REMY ALARM RELAY _

Normal Off On Energized Energtzed
Alarm On Off Deenergized Energized

SYSTEM CONDITION
Detector open/ shorted Flashing Off Deenergized Deenergized

Detector saturated Flashing On Deenergized Deenergized
Gt S failure Off Off Deenergized Deenergized

Uncahbrated Off Flashing Energtzed Doonergized
Cahbrating On On Energized Energized

Internal Components
3

Automatic gu' O n gMicroprocessor m ,

Technology Self-Calibration - puin duna- . >

. . , :.|; , [*co**mou'a'acb*\
- #'iisvrewmvm

+

LS ^mo dy Q c . ED '

-

m ior. .a a. Luu ,

N @m"tNu',UCcindu*W* . i

***ompu'"c'*
riy Efficient Gamma,

UIE ( Beam o*Wa*r tut *

'
! l

Detection,

$ec't$ '

,

b /
/

Source Housing
Kay-Ray has a family of source
housings available to match the . #

)' needs of a wide range of applica-
tions. Source housings are avail- p* k; ~'l.d* *

'
'w

_ ej MD% w
.r

able to meet any of the U.S. N .D
" ,

(N.R.C.) and international regu- ,

lations. Either Cesium 137 or !

Cobalt 60 can be sug. plied to
meet the necessary measure- -

ment requirements.
_

*-- ~ = .__ w _r_-_____ : - <
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:lNSTALLATION AND MAINTENANCE System Specifications _l
Installation of the Model 4800X level system can normally be The Model 4800X ultra reliable level system usually
accomplished without vestel wall modifications or proces}

si tw co n " deldowntime. The source housing and GAMM O SWiTCW {"3 d or one f
detector are mounted with brackets directly on the vessel or on Kay-Ray's family of source housings.
Macent structures.

GAMM-O-SWITCH DETECTOR
The source housings have no electronics or continuously Repeatabilityt tX inch (6mm)

noving parts, and no regular maintenance is required. Response Time: 1-20 seconds-DIP switch selectable
Cilibration of the system is automatically accomplished by Calibration: automatic-push button activated - |

>ushing button mounted on the Model GLS GAMM O-
3WITCW) detector, The modular construction of the Model

Ambient 7emperature:-20* to 160 F (-29* to 71 C) |

level Alarm:10 Amp 115VAC dual Form C contacts,
3LS cllows rapid replacement or inspections- fait safe high or fait sale low-.

The Red and Green LED indicators display the operating DIP switch sclected.
:ondition of the system. Diagnostic Alarm:10 Amp 115VAC single Form C

contacts; alarms on all possible
Pow;r can be 115VAC or 230VAC; a backup rechargeable failure modes

>att:ry with a 24 hout holdup time used to preserve calibration Source Decay Compensation: Cesium 137 or Cobalt 60
Jata in case of a power failure or brown out. The Model GLS -OlP switch selectable
es a built in recharger to keep the battery charged. Approvals: CSA Class I, Div.1. Groups C & D; '

Class ll, Div.1 Groups E, F, & G;
Class 111. CENELEC EExd llc T6

SAFETY rsnish: Chemicaiiy resistani epoxy paint
The gamma beam used by the source housings cannot cause Power Requirements 115VAC or 230VAC 110%
asido:1 effects in either the measured product or the handling 50/60 Hz 12VA
muipm*,nt. The Model 4800X Ievel syst0m meets all applicable Weight: 18 lbs. (8.5kg)

'

J.S. tnd intomational regulatory standards, including those of
in FDA. SOURCE HOUSINGS

Source Material: Cesium 137 or Cobalt 60
Collimation:10* conical or 40 x 7 wedge shaped
Construction: Lead-filled steel housing with lever

actuated shutter
Shutter Activation: Manual, remote manual, electric,

or pneumatic
Ambient Temperature:-50* to 400*F (-45* to 204*C)
Classification: Meets all U.S. (N R.C.) and international

source housing standards
Finish: Chemically resistant epoxy paint
Weight: 24 lbs. (11kg),95 lbs. (43kg),190 lbs. (86kg)

or 450 lbs. (204kg)

.

,

..

b

E8y-RayIsensall,lat.
ROSEMOUNT, theasurement ~~-

Analytcal ML Prospect. IL 60(Ta6

'
vatves Tel 1708) 803-5100

Teles f?970165 -
Fas 1708) 803-5466
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Single Point Level System

Instruction Manual

December 1989

O

Kay-Ray /Sensall Order Number

O General License (See Chapter 7)

O' Specific License (See Chapter 8)
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Disclaimer of Warranties and
Limitation of Liabilities -

The staff of Kay Ray /Sensall, Inc., has taken due care In preparing this manual;
however, nothing contained herein modifies or ahors in any way the standard terms
and mnditions of the Kay Ray /Sensall purchase agreement by which this equipment
was acquired, nor increases in any way Kay Ray /Sensairs liablilty to the customer. In
no event shall Kay Ray /Sensall, Inc., be liable for incidental or consequential damages
in connection with of arising from the use of this manual or any programs contained
herein,

important Notice

This measurement device utilizes a radioactive source Refer to and understand the.
beal regulations pertaining to the use of radioactive material in this application.

Installation, dismantling, relocation, maintenance, repair, and testing involving the
radioactivematerial, its shielding, or antainment shall be performed by pe' sons
specifically licensed by the U.S. Nuclear Regulatory Commission or agreement state.

& NOTE: Handling of the gamma portion of this system can onlybe done byproperty
w Econsed personnel. 11 a licensed Ind!vidual is unavaRable, consult Kay-Raymansall,

Inc., directly at (708) 603-5f 00. Kay-Ray /Sonsallhas a complete Field Service staff of
trained and Econsed technicians avanable forinstallation and sta: tup assistance. Field
Service rates are avaHable upon: request. Training classes are avaRable from
Kay Ray /SonsaR which provide background needed to meet the NRC requirements for
Econsingpersonnel,

The shipping regulations of the Nuclear Regulatory Commission and the Depa:tment-
of Transportation are continuously being updated. Therefore, BEFORE you retum a
radioactive source to Kay Ray /Sensatt, please call our Service Department at
(708) 803 5100. You wilt need to obtain a return authorization number before
you can ship the ocurce housing to Kay Ray /Sensalt. A qualified. Service
Representative will tell you how to pack and label the source for safe handling and
transportation. Kay Ray /Sensall reserves the right to refuse shipment 11 the above
procedure ls not followed.

Kay Ray * and Gamtr>OSwth* are registared trademarks of Kay'-Ray /Sensen. Inc.

?
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_

Revision Number Data Comments

0 12-01 89 Initial Retease

1 7 30-90

.
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1. erincipio,oroperoiiong

1.1 Introduction The Modal 4800X Polnt Lwelle a rugged, non contacting gamma level detector used
to most the needs of demout or crttical process condnions. The Model 4800X
determines the level of a materla! by measuring the mass of material between the
source and detector. A gamrna beam ;nuch like the X rays used in medical diagnostic
wo* is used to accomphnh this. T'se gamma beam is directed in a controlled wet
through a cross sectlan of the vesal; a gamma detector on the oppos!!e Side of the
vessel detects tne change in Irtenalty of this beam as the materialin the vesset passes
the measuremert levet ,

,

The system operates by sensing the presence of enhet a high strength of a low
strength gamma field. (A low field cotdd be no radiaten at all.) When a high gamma
fleid is sented at the detector, the eyetem aneumes that the product level is low, thus
allowing a direct path for redimion to travel from the source to the detector.
Conversett, when Intle or no radiation is sensed ty the detector, the system assumes
that the radiation path la blocked by material in the vessel and the proper high level
owiching action is Inkla'ed.
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Figure 1.1 A. Single Point Mounting ..
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Figure 1.1 A . hows the typical mounting anangement d a gamma level detector. The
4800X is comprised d two major elomsnts:

Source housing*

Detoctor/ electron'es (Gamm-0.Swnch9*

The lead filied stoel source housing (A) is a:tached to the vessel using the mounttrg
brackets prwk:iod, The source housing corf.alns a property 6:20d gamma source and
a rneana 14 ccer:ol the emission and direction d the gamma boarrt The gamma
bearn *.s ditweted in a fan or conical shaped pattem through a cross section d the

vessel. The octector/ electronics (D) is mounted on the other cide of the source
housing.

,

The 4800X can be used as either a single point system as illustrated in F6gure 1.1 A, a
dual point system as shown in Figure 1.10, or a cual beam system as shown in Figure

.
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Figure 1.10 Dual Point Mounting
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Figure 1.10. Dual Beem Mounting
_ i

Figures 1.2A and 1.28 show the relationship of materiallevel to the gamma beam ,

intensity measured tr/ the gamma detector. These changes in intensity are referenced
to the gamma beam Intensity at the detector with an empty vessel. As the material
passes through the measurement level, more of the beam is blocited from reaching ,

O the detector and the output of the detector decreases. This detector wtput is o

provided to the integral electronica. ..

Corrosives, abrastves, high tempiratute or high pressure conditions have no physical
influence on the 4800X.

.,
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Figute 1.2A . Gamma Beam Intensity . Empty Vessel
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|
i 1.2 Safety Each 4800X Installation must recognize the local regulations covering the use of

gamma based measurement systems, in the United States, the 4800X is recognized
as a safe measurement system. As such, for specific applications, the Nuclear
Regulatory Commission (NRC) has therefore granted the 4800X coverage under a
generallicense. The requirements for the generallicense are as follows:

. The system must be a single pont levelInstallation.

Each proposed installation under a general license must be reviewed for.
!

i.
"iety by a Kay Ray /Sensall sales engineer. The customer must provide all
necessary drawings, sketches, dimensions, data and other documents
necessary for a proper evaluation of the installation.

Source housings must be model 7062B for actMties up to 100 MCI or model.

7063P for actMiles up to 500 mCl. Source activities greater than 500 mCl
may not be distributed under a generallicense.

,

. The system must be mounted on a bin, bunker, silo, hopper, or similar vessel
where a fixed measurement geometry is achievable.

The source housing must be mounted in such a way that a person cannot.

place any part of his body in thegamrpa beam; a guard can be instafled to
achieve this goal. If the source is mounted on a vessel'nto which access la
possible, an Interlock system must be used.

t
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System Description.

.

2.1 Features

Push button actkated automatic self calibraion.*

Continuous self 4 agnostics with separate process levol alarm and system fall*

alarm teleys.

Rugged system wth source housing, and Gamm 0 Switch' detector*
mounted outside existing vessel

Measurement unaffected by dust, pH, or pressure and temperature extremos*

within vessel.

Measures level in a line all the way across the vessel . . not just at one skie.*

Industrial grade microcomputer and electronic components used in*

Gamm-0 Switch * detector.

Non-IntrusNe*

Battery Backup*

2.2 Source Housing The source housing contains a propony alced gamma source. A two position shutter ,

mechanism controls the emission of a gamma beam. When the shutter is closed and
locked, the source is shleided, allowing for safe storage, shipping, and Installation.
With the shutter open, a gamma beam is emitted. For single point applications this
beam follows a 10' conical path. For dual point applications, a wedge shaped beam,
40' x P is usualty provided. The exceptions to this are:

B' diameter source housings with sources greater than 2000 mCl use.

25' x P

10' diameter sourca housings wth sources less than or equal to 2000
mCl use 30'x P

,

10' diameter source housings M sources grsator than 2000 mCl
use R$' x P

Source housings are evallable in fou' d'.amelus: 4 inch (100 mm),6 inch (150 mm),8r

inch (200 mm), and to inch (250 mm), The correct size is direcity re!ated to the
source alze and the required limits of surface radiation. Two of the stres. 4 loch and 6

O
2.,
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I
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inch, are avaltable in sisInless steel. Model numbers for the source housings ur.ed
with vredge shaped beams are: 4'.70020, 6* 70G3, C' 7003S, 8' 7064 and 10' 7067.
Model numbers for the sowce housings used with conloal shspod beams are:
4'.70G2DP. 6*.7063P,6* 70G3PS, 6*.7064P, and 10* 70G7P, in addrtion, there is one
dual beam source housing, Model 7080, which can be placed between two hoppers
and used to diroct a gamma beam in Iwo diroctions through both hoppers.

Coslum 137 (Cs 137) is the isotope (gamma source) usualy used wnh the Model
4800X. It has a half Irfe of 30 years, which means that 50% of its activity will decay
over a 30 year period. The isotope Cobart 60 is periodicaly used in applications
where the vessel walls are extremey thick. Cobalt has a half life of 6 years. The
isotope is placed in a double walled stainless steel capsule which is welded and
nnrogen leak tested. This capsule is secured in the ceriter of the lead shield in the
housing.

Even though the chance of leakage of gamma material is very remole, the (Jnited
States Nuclear Regulatory Commission (NRC) does require that the source housing
bo leak tested at iogular Intervals, not to exceed 3 years. For further information, see
Chapter 7, General Ucensing Requirements, or Chapter 0, Specific Ucensing
Requirements, whichever is appropriate.

& NOTE: Handling of the gamma portion of this system can only be done byproperly

%._ ) licensed personnel. If a licensed Individualis unavailable, consult Key Ray /Sensall,
Inc.; directly at (108) 803 5100. Kay Ray /Sensall has complete Field Service stelt of
tralned and licensed technicians available for Installation and startup assistance,
field Service rates are available upon request. Training classes are available from
Key-Roy/Sensa!I which provide background needed to meet the NRC requirements
forlicensingpersonnel.

2.3 Detector / Electronics The detector / electronics unit consists of a Geiger Mueller (GM) tube and an
associated microprocessor based e:ectronics enclosed in an explosion proof .

housing,

,

2.3.1 Detector The GM tube excitation voltage supply, 700 VDC, is applied to the inside wall and
cantor conductor of the GM tube. When the gamma photon strikes the gas in the
detector, it creates lon pairs. The 700 VDC forces the charged lons to collect on the
inside wall and center conductor producing a small curront pulse. The pulse rate is
directly proportional to the number of photons, striking the GM tube.

Output Indicators are provided by the Process Alarm Relay, the Otagnostic Alarm
Relay and the status LEOS. The Process Alarm Rolay indicates if the level of the

<

!

,
,
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Ottput Indicato.1 are provided ty the Process Alarm Relay, the Diagnostic Alarm
Relay and the status LEDs. The Process Alarm Retay indicates if the level of the
materialin the vesse: has past.ed the measutomont point. The Diagnostic Alarm Re:ey
pravidea a means for iemot69 incicating a system falture conditlon. The local 1.EDs
serve to pinpoint the nature of the failure.

Status LED *e Process Diegnostic
Condition Red LED Oreen LED Alerm Roley Alerm Relay

Normal Off On Energlied Energized

Leni Alarm & Off De4nergtred Energired

Detector railure nashing Ott De4nergized De4nergired

Saturated Detector Mashing On De4nergired De4nergized

Power / CPU Failure Off Off Do4nergl ed De4norg! od

("N Calibrating On On Energlied Energized

Uncalibrated Off Maehing Energtred .. De4nergized

2.3.2 Electronics System calibration is simple. Just empty the vesset, or lower the material lovel to
elevation below the point that is being monitored and press the calibration buttorL The
microcomputer willdo the rest

Certain options are dip-swRch selectable: response time, high levet or low levet alarm,
50 or 75 percent trip point, ftxed or pushbutton callbration, and radiation source
selection (Ceslum or CobaR). These options and the procedure used to select them
are defined in Chapter 4, inttlal Setup.

,

,

8
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3. instenation i

3.1 General To function as designed, the source housing and detector / electronics must be
property applied. Thls chapter describes the recommended procedures for standard
applications. Should these proc 6dures prove inadequate for a particular application,
consult Kay Ray /Sensall for specific recommendations.

Every application of the 4800X System has exacting requirements both wah respect to
the application as well as radiation safety. To most the needs of the process, the
equipment must be installed property. To assure safe operation and to meet -
governmental requirements, the Installation inust be preplanned according to the
recommendations of the supplier. At the time of actualInstallation, either the suppher
or other property licensed personnel are reaulted to be in attendance to vertf/ the
safety of the system.

The system is shipped in accordance with all Unt!cd States Nuclear Regulatory
Commission and Department of Transportation Regula!!ons. The source housing is
shipped with the source shu*ter block locked in the closed position. The lock must
remain in place until installation has t> wen completed and the system is ready for
start up and calibration. Keys for unlocking the shutter block padlock are sent
separatety to the customer.

3.2 Mechanicallnstallation

3.2.1 Source Housing The source housing should be mounted on the vessel wall opposite the detector
installation untess specifically designed for a non standtud (chora) mounting. The position of the

source housing is determined by the desired measurement level and application,
single point or dual poht. Be sure to a!)ow adequate clearance for Installation and
maintenance of the extra source housing structure, and lf required, beam shields
and/or actuator cables.

The gamma beam from the dual point source housing is highty directional, thus R is
necessary that the source be directed at the detector wtth the beam oriented in the
same plane as both detectors.

| CAUTION: The unit is shipped with the shutter handle locked in the ' store' or *closof
position, and the lock should not be removed until the system is completely installed*

and ready for operation. Care should be tSen when mounting the source housing, to
ensure that the gamma beam is property oriented and that access to the shutter
handle is not restricted.

\
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3.2.1.1 30urce Housing Mounting for 5:ngle Point

To place the source housing on the vessel, first measure from the base of the vessel i

up to the desired measurement point and mark the vessel at that location. Next,
position the Model 7660 mounting brackets (or other sultable mounting means) on the
vessel wall as illustrated in Figure 3.1A.. Remember that the size and type of the. !
source housing effects the conter line of the gamma beam. Be sure to hne up the
mounting brackets accordingly.

Once the brackets are located correctY, attach them to the side of the vessel They -
can be attached by welding of bolting to the surface. Next, attach the source housing
to the brackets. (See Figures 3.2A through 3.2C for source housing dimensions.)

'

,

,

ecuaca m
82E 6800tL
pai e a e

c m en c siv
rim ticouw tot w% ~

r tosse r 4t#

- O-
tittamd 70s3PS tithwr4 (100 Si

r ton 4P t tir atv
pom 4 tisiawm tist.a

.'.
\ 'A *

%

s''
.. . .h

-

g ..:.p~,
-

-

..

'D $. NB3
.

9

Figure 3.1A. Mounting of Single Point Source Housing .
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3.2.1.2 source Housing Mounting for Dual Polnt

To place the source housing on the vessel, first measure from the base of the vessel
up to the higher of the two desired measurement points. Then mark the vessel at that
location. Next, position the Model 7654 mounting brackets (or other suttable
mounting means) on the vessel as tilustrated in Figure 3.10. Remember that the $120
and type of the source housing determines the pattern of the gamma beam. Be sure
to line up the mounting brackets accordingty.

Once the brackets are located correctly, attach them to the side of the vesset. The
brackets can be attached by welding or botting to the surf ace. Next, ar,ach the source
housing to the brackets. (See Figures 3.2A through 3.2C for source housing
dimensions.)

O
& NOTE: The largest source housing available, the 10' diameter 7067P, must be

Q supponed from the base due to the heeq weight of the housing. In setting up your
support structure, be sure to center the housing accordingy.

9005CEHOUtHG

% LIE tooEL
DA) e a e

F 70629P 4' F
(itomm) (100mm) FW)

F 7063 F 4'

(inomm) tons (1S2mm) (100 mm)

,e' F 7064 7 ter l'

M (191M (tM,' %g,

'.'

' e
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,

Figure 3.10. Mounting of Dual Point Source Housing
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3.2.1,3 Source Housing Mounting for Dual Bevan

Decause the Dual Beam Source Housing, Model 7080, is located between two
vessels, the support for the housing is usualty a free standing columrt To place the
housing correctty, simply prwide a support base pos!!!oned 2%' (69.8mm) before the
desired measurement twet. The support base must have 4 holes, %s'(11.1 mm)
diameter, to match the 7080 housing base. See F)gune 3.20.

Radlation Beam Shields: Rad;ation beam shields are required with the Key-Rey /Sensall Model 7080 source

installation head to meet the prwisions of the General Uconse under which the eqc:pment is
sold.

These shields are provided by the factory in two lengths,5' 0' (1.5 m) and 7' 8' (2.3
m). (Figure 3.4A)

These shields may require trimming to length by the customer at his job S!!e after the
source is mounted. The shleids are shipped mttered at 25' on one end and drilled to
accept the supplied mounting brackets and hardware. Since the shield tubing acts
somewhat like a choke on the radiation beam, it le important that the radiation source,
shleid, and detector are all in alignment with each other,

The shield should be mounted so that it le physicalty attached only at the hopper end.
The source end should overlap the source housing approximatet/ one inch to ellow

,

for thermal expansion / contraction of hoppers. (See Figure 3.4B)

To install radiation beam shleids, follow these steps:

1 Rough in location of beam shield mounting holes on hopper (We* (9 mm) diameter
holes). Prwide means for holding shield mounting brackets in place.

2. Cut the square end of the shield to the desired length.

3. Pre assemble the brackets to the trJtered end.

4. Slide the square end of the tube over the source housing and attach the hopper
God.

.
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Figure 3.2. Beam Shield for 7080 Source Hou'ings
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3.2.2 Remote Actuator in certain applications such as areas of high temperature or confined speces, it is
installation important to have remote control of the source housing's orVoff shutter to tinsure safe

operellon. To accomphsh this, the 76700 remote actuator and control cable can be
installed.

Figures 3 3A and 3 3B llivstrate the remote actuator connections. This device should
be mounted in a way that allows a minimum two foot bond racius of the control cable
and provides for clamping of the cable to fixed structures.,

if traverse motion is to be encountered anywhere along the cable, appropriate
clamping and protection against abrasion must be provided to assure optimum
portormance.

Reverse bends should be evolded as this effects frictional resistance and cable play.

The cable must not be routed and clamped against hot surfaces. Its temperature
must not excced 200* F (93' C),

if regulred due to container construction, weight of the source unit, temperature, etc.,
the source housing and detector can be mounted on a structure next to but not
touching the walls. If necessary, special ground supports may be required in any
instance it is absolutely necessary that all rystem components be rigidly mounted

3.2.2.1 Cable To Source Housing Attachment

| CAUTION: Single and dual point source housing cable attachments and adjustments
must be inade while maintaining the source housing in the lockedposition and the*

and the actuator in the Off posWon. The following simple steps along with figure
3.SA describss the attachment of the temote actuator cable to the source hobsing.

1. Remove swtvel (A), one (t) }am nut (B) and washer from the cable end.

2. Attach the free swtvol to the handle using a *C' cl!p.

3. Spin the remalning jam nut (B) and washer rearward to the limit of the threaded
cable section.

4. Posillon the cable end through the hole in the cable bracket (C) and reinstall the jam
nut (B) and washer,

.

t t
,
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& NOTE: Do not tighton the cable mount against the breck et at this time as this will help

Q in the cable traveladjustment.

5. Insert the core wira (E) through the free swivel (A), While pulling tight, tighten the
jam s, crew (Q. (Making sure source handle remains closed )

6. Tighton the jam nuts (B),

.
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FIDure 3,4A Remote Actuator Connection to 70628
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3.2.2.2 Cable to Dual Desm Source Housing

The following simple steps, along with Figure 3 30 describe the attachment of the
remote actuator cable to the dual beam source housing.

1. Assemble the threaded insert (B) to the free swNel(A) and tighten.

2. Remove the front jam nut (C) from the cable (D). Spin the remaining jam nut (C)
rearward to the limit of the threaded cable section.

3. Insert the threaded cable section through the hole in the bulk head (G). Reassemb!e
the jam nut (C) to the th*eaded cable section.

m& NOTE: 00 not tighten the Jam nut agalnst the bulk head at this time as this is the
L > linkage traveladjustment.

4. Attach the core wire by inserting it into the free swNel hole (A). Insert the core wire
to the full depth of the hole in the free swNel, lighten the set screw in the free swNel
securey against the core wire.

5. Tighten the jam nut (C) against the bulk head (G) to achieve linkage adjustment.

6, Check the operation of the source and actuator assemby,

h CAUTION: Never attempt to open or close the source with the bandles at the source
as this willresult in damage to the cable and the actuator mechanism.*

Remove the lock from the source and move the handle on the remote actuator to the
extreme opposite side of the * CLOSED' position. This action should open the shutter
block handle 90' from the OFF position. If this has not been accomplished, retum the
remo;e actuator handle to the ' CLOSED' position and remove any excess slack from
the core wire by reducing the cable length by %' (12 mm) at the bulk head. Recheck
the operation.

4

4

4
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3.2.2.3 Actuator and Source Handle Adjustment

Wah the actuator cable firmty attached to the source housing. It is how time to attech R
to the actuator. Once this is finished, adjust the cable to attain the costred movement

cd the handle.

t insure that the actuator handle is in the tutty closed postilott, tod that all final cable
routing and clamping operations have been performed.

2. Remove the padock fror-)the source head.

3. Open the remote shutter (as far as possible). Now the source housing han@e
Shnuld be open (appror 90' angte from closed posttion). If not, loosen the Core
wire jam screw (F) and tighten of loosen the core wif e (E).

| CAUTION: Never attempt to open or close the source housing with the handle at the
source housing, as this will result in damage to the cable and actuator mechanism.*

O
& NOTE: Periodically Inspect and lubricate all exposed p!vot points, as required.

The actuator cable is prelubricated and requires no additional rnalatenance.L J

3.2.3 Detector installation

3.2.3.f Installation of Detector . Single Point or Upper t.evel of Dual Point

To install the detector used in a single point system, or as an upper level detector in a
dual point system, first measure up from the base of the vessel to the measurement
level desired. TNs level must be the same as was used to posttlon the source*
housing Mark the vessel to indicate this level.

Une up the detector so that the center et the GM Tubc is at the scme elevation as the
measurement level desired. As lilustrated in Figure 3 5. the center of the GM Tube is
located 4's' (16 mm) below the center line of the entire detector / electronics assembty.

Attach the detector using the bolt holes provided of by welding it directly to the vessel.

& NOTE: The detector used with the 4800X system is an extremely sensitive device

Q designed to operate in small gamma fields. For this reason, any application of this
system must be carefully planned. Particularly when more than one system is
involved, detectors must not be located in proximity to or in the beam path of other
source housings. Failure to Consider detector location in relation to other systems

o

3 13
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may result in undesireble Interference and crosstalk between units. ApplicaUons
assistance is evallable from Kny-Ray /Sensall. Key nayfSonsall applicaUons

eng!neering should be consulted whenever the Installadon of mu!Uple systems is
regulred.

3.2.3.2 Installadon of Detector. Lower Level of Dual Point systeme

The first step in installing the lower twel detector is to measure and mark on the vessel
the desired measurement twel. To ensure that a proper alignment is prwided, t%se
detectors must be installed to meet the following criteria:

The maximum twel range (upper Iwel . lower tweQ.

Maximum Lwel Range = (Vessel DWneter) x tan (Beam Angle) . 4 inches (100 mm) ,

The beam angles for the source housings are:

Model # Source Size Beam Angte - tan (Beam Angle)

7062BP All 40' .893

/ 7063P All - 40' .893

7063PS All 40' .893

7064P Up to andincluding 2000 MCI 40' ,893

Greater than 2000 MCI 25' 466

30' .5777067P Up to and including 2000, MCI

Grsaler than 2000 mCl 25' 466

Attach the detector using the bolt holes provided or by welding it directPy to the vessel.

.

*

*

.

d w
- * *
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3.3 ElectricalInstallation Ontf the detector / electronics requ|res electrical power. The source housing does not
require arry outside sources cd power,

All electrical connections are made on the connector that attaches to the electronics
assembly, (Refer to Figure 3.6.) Both the normaly open and normalty closed relay
contacts are avaltable on the connector. For fall-safe alarm ptrposes. usually the
normally Closed (NC) contacts are used.

To minimtre moisture or condensation inside the detector housing, property Seal the
cap and condull fitting, Silicone rubber or Caulk should be used around the conduit
II: tings.
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Figure 3.0. ElectricalInstallation
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4. Configuration J

Configuration of the various options is usualty done at the factory, but configuration is -
easily done by changing the settings of the on-board switches Refer to Figure 4.1 for
the location of the swltches.

4.1 Une Power Selection SW4 configures the transformer windings for 115 or 230 VAC. The selected line
voRege is indicated on the slide mechanistn. The w A fuse provided is adequate
protection for 115 VAC and 230 VAC operation.

.

4.2 Response Time Selection C1 and C2 control the system response time proportional to the redation levela ,

present at the detector. Three velid response ranges are available. Unrollable
operation will result if both C1 and C2 are switched off. The following it.ble !!Iustrates
the typical response times for various rediation fields and C1 and C2 Combinations.

DETECTOR C10N C10FF Cl ON
RADIAT1oN LEVEL C2 ON C2 ON 02 OFF_

0.imRhr 6 toc 12see istec

- 0.2mRhr 3 sec 6 sec 9 eec

0 SmRhr 1.25 sec 2S**c 3.75 sec ;

1.0mRhr .7s see 1.5see 2.25 sec

1 see 2 eec2.0mRhr -

1 see4.0m%r ' --

Combinations wth dashed response times do not work tellably and are not-
recommended.

& NOTE: A 4 mRlhr is the maximum field that can be used with the system.

U
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4.3 Trip Point Selection The trip point is usualty set for a 75 percent radiation change yleiding the most reliable
operation in most condnions. The 50 percent trip point is needed when background
fields are relatNety high or when the material's denstry is relatNey low. Leeving the
75/50 switch off selects the 75 percent trip point. Placing the 75/50 switch on selects
the 50 percent trip point.

4.4 High/t.ow Alarm Selection To select high level alarming, place the HI/LO sw4ch in the 'off' position. To select low
level alarming, place the Ht/LO swnch in the 'on' posnion. Fall-safe operation is
assured by aNyays energtzlng the output relays in the normal operating condnion and
ceanorgizing them in the alarm state (normally open relays).

4.5 Push button C611brellon
Mode Selection

(provides e minimum of The push button calibration modo is selected by placing the DAT/FIX switch in the 'off" j
24 hr battery backup position. In this mode the battery will maintain calibration data for a minimum of 24 %

hours during a power failure. The battery fully recharges in 15 hours once power is
restored. If there is a need for backup battery power greater than 24 hours, then fixed
calibrotlon must be selected by placing the DAT/FIX swnch ln the 'on' posnion.

4.6 Flued Cellbretion
Mode Selection

(use if errficipate power Normany the pushbutton calibration mode is used wnh the system. However, there
outages groefer than 24 hours) may be occasions such as the need for more than 24 hours of backup, where the use

of the fixed calibration mode is more appropriate. The fixed calibration mode is
selected by placing the DAT/FlX swnch in the 'on' position. The stx time select
switches, T1 through T32, must be se to the response time gNon in the following
table.

The actual response time equals the accumulated values of swaches In the 'off"
position. Any response time from 1 to 63 seconds can be selected with a combination
of the swach settings.

.
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As an example, to select a response time of 10 seconds, set T2 and T8 to the '#-
postlon and all others to the 'orf poonnort

LO .

'

- 4.7 Gamma Source Selection Normaly source housings are provided wth Coelum 137. For special applicatione, or ,

upon customer requirements, CobaR 00 wlR be supplied. To select Coslum 137 place"

the CS/CO swnch in the 'or poshion. To select Cout 60 place the CS/CO swnct. in -
the 'on' podlon.

, , , , ,.

.-
,

*
r

4

4

k. S

5 3

5

4

e

Y

- 4

.--

7 ,

.

: O..
'

j. . 44
.. ;.

_

$

,a - -,. .,w e.. , o nr% , . . . , ,, ,- 3 , 9, ,..s., ,e v3 , , , , , .,,,,,,,,,w% ,n.,g,..m.,,,we. _,.g., %w. p %. ..o - .-n ,,,gr-



-
..

. .

,

L

5. coiierotion 1;
!

!

The system may be calibrated using the pushbutton method of the fixed mode >

method as described in sections 4.5 and 4.6. The push button method la the eas6est 3
and most reliable for moet situations. The fixed mode allows fine tuning adjustment for
tricky appihations such as when there is a need to swnch on less than a 50 percent
rad;atlon change.

5.1 Push Mutton Calibration When power is applied for the first time (locluding recycling power line switch) make
Method sure the front panel FlX/ BAT swRch is on FDC mode. Then proceed wth the push-

button calibtation method
.

Section 4.2 described response time selection. To get the fastest response time p' lace
C1 and C2 in the 'orf postion. The slowest response tirne is with C1 'on' and C2 'off".
Check the switches to make sure you get the desired speed of response: Three
simple steps will calibrate the systern.

1. Empty the vesset being monitored.

2. Open the source housing shutter mechanism.

3. Press tne calibration push buttort j-
During callbration both the red and the green gds will be lituminated. At tha and of '

the calibration cycle the red I ED will be extinguished. The syts.em response time can
be determined by timing the calibration cycle and then dNiding the time by 16. The
respont.e time can be increased or decroased by changing the settings for C1 and
C2. ar 1 then repeating the catioration cycle.

Note that switches T1 through T32 have no effect in the push button calibration mode,
it doesn't matter what postion they are irt

A flashing gree.) GD at the end of the calibrallon cycle Indicatos other a low radiction
fleid or an electronics problem. Verify that the vessel is empty and the source head
shutter is oport Then check the gamme fleid at the delector wth a radiat6on survey
meter. The lowest recomm6nded operating field is ,? mr/hr. Calibration time for this
field is 3 minutes and 30 seconds to 10 minutes depending on the settings of C1 and
C2.

.

*
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5.2 Using the Gamm-0. Switch' !! a suNey meter is not available, then it.e Gamm4 Switch' can be used to determine

to Measure hdlation ine radiation field streng'h data needed for callbration section. Make sure that the front
panel is is the FIXED position. First, switches C1 and C2 must be ptaced in the 'Orf
position. (The other switch settings do not matter.) Then follow these two simple
steps.

A. Press the pushbutton and time the period from rel6asing the pushbutton until onty 1
L.ED is !!!uminated. Record the period (T) In seconds.

B. Calculate the rad!ation field (F) using the formula

_ F = 9.G/T

This technique can be used to measure fields as low as 0.025 mR/hr or as high as 1C
mR/hr.

5.3 Fixed Mode Make sure that the front panel swltch is ad the FlXED position. To set up ftxed mode

Calibration Vethod calibration it will be necessary to have a radiation survey meter available or use the.g
igy method described in section 3.4. The first method describes calibration with an empty

vessel. The second method d6 scribes callbration on a full vessel. The third method
describes calibration with less than a 50% rad'ation change.

_

5.3.1 Callbration Under .

Normt.1 Conditions
(EmW Vessel)

A. Empty the vessel being monitored.

B. Open the source housing shutter mechanism.
~

C. Measure the rar.|'ation field at tlA detector. Let F equal this value.

D. Select a speed of response from the table 5elow and set C1 and C2 accordingty,
Gct the value for N from Table 5.1 Response Time.

E. Calcutate the response time (R) from the equatiort

R = N/F

F. Determine the settings for switches T1 through T32 such that their combined value

1
equals R. The values for T1 through T32 are given in Table 5.2. Option Setting.

3
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Table 5.1. Response Time
_

Speed C1 C2 N

Slow On Off 3

Normal Off On 2'

~

Fast On On 1

(
Table 5.2 - Option Setting

Switch On Off

T1 0 1

T2 0 2

T4 0 4

TB 0 8
.

16T16 0 -

T32 0 32 -

.

(
#
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Example: Suppose you measure 0.4 mR/hr at the detector and you want -
to set the system for a normal response time. Then:

F=4
N=2
R = 2/.4 = 5

The values of T1 and T4 add up to 5 so set T1 and T4 'off" and
set T2, T3, T5, and T6 'on'.

5.3.2 Calibration on a A. Open the source housing shutter mechanism. |

Full Vessel i

B. Measure the radiation fleid at the detector. Let F equal this value.

'

C. Select a speed of response from the table below and set C1 and C2 accordingy.
Get the value for N from Table 5.1. Response Time.

D. Calculate the response time (R) from the equation:

R = N/(6 x F)

,& An assumption is made that the empty vessel radiation field will be greater than
W- 3 times F and less than 12F. If the field is less than 3F then the alarm will not trip and

you will have to follow the calibration procedure in section 5.2.3 for radiation changes
of less than 501 If the field is greater than 12F the diagnostic alarm will trip and you
will have to recalibrate using an estimated empty vessel field and the normal
calibration method of section 5.2.1, ,

E. Determine the settings for switches T1 through T32 such that their combined value
equals R. The values for T1 through T32 are ghten in Table 5.2. Option Setting,

" F. Set the 75/50 switch to the 'Orf position.

Example: Suppose you measure 1 mR/hr at the detector and you want to
set the system for a fast response. Then:-

F = .1 - ,

N=1.'

R = 1/(6)(.1) = 6.6 . .

The closest settable time to R would be 3 seconds which is --'

obtained by setting T1, T2, and T4 'off' and T8, T16, and T32 -
'orf. The system would operate satisfactorily if the empty
vessel radiation field is between .3 and .12 mR/hr.,

I

!
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5.3.3 Calibration for Radiation
Fletd Changes
Less Then 50%

A. Empty the vessel being monitored,

3. Open the source housing shutter mechanism.

C. Measure the rad.ation field at the detector and record it as F1

D. Fill the vessel being mon!!ored.

E. Measure the radiation field at the detector and record it as F2.

F. Calculate the ratio (M) of the two fields.

M = F2/F1

G. If M is greater than 0.8. stop. The system will not work in this application.

H. Set the 75/35 switch to the "On' posttion.

gl. Set C1 *0n* and C2 *Off".

J. Calculate the response time (R) from the following equation and round to the
nearest integer.

R = 3/(F1 + F2)

K Verify that the system will work by calculating that:

F2 < (1.5/R) < F1

if the inequalities are not satisfied, then the rad;ation field will have to be reduced to
,

get more resolution in the response time calculation.

L Determine the settings for switches T1 through T32 such that their combined value
equals R. The values for T1 through T32 are given in Table 5.2 - Option Setting.

Dample f:

Assume: F1 = 0.35 mR/hr = empty vessel radiation-

F2 = 0.25 mR/hr = full vessel rad;ation field

Checking: M = 0.25/0.35 = 0.71 (satisfies G)

Calculatir.g: R = 3/(0.25 + 0.35) = 5
|

! 4
#
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Checking: 0.25 < 1.5/5 = 0.3 < 0.35 (satistes K)

Set T1 and T4 'On' and 12, TB, T16, and T32 'CT.

hample 2:

Assume: F1 = 1.0 mR/hr
F2 = 0.75 mR/hr

Checking: M = 0.75/1.0 = 0.75 (satisfies G)

Calculating: R = 3/(0.75 + 1.0) = 1.7 = 2.0 rounded

Checking: .75 < (1.5,20)< 1.0
.75 < .75 < 1.0

The radiation field must be reduced to increase resolution of R.
Hence the inequality is not satisfed

5.4 Checking Operallon Once the 4800X system has been properly installed and calibrated, operator attention
is not necessary. The system will continue to operate satisfactority unless a change in
measurement geometty (wall buildup, vessel structural changes, etc.) causes the
need for recalibratiort

The operation of the system may be checked at any time by manually changing the
product level above or below the point where alarm switching should occur if manual
control of the product level is not possible, a level change may be simulated by
changing the gamma feld at the detector. Remember that the systern operates by
sensing the presence of either a high strength or a icw strength gamma field. (A low
field could be no rad!ation at a!!.) When a high gamma field is sensed at the detector,
the system assumes that the product level is low, thus attowing a direct path for
radiation to travel from the sourco to the detector. Conversely, when trtile or no
radiation is sensed by the detector, the system assumes that the radiation path is
blocked by materLal in the vessel and the proper high level switching action is initiated.

Two methods can be used to simulate product level changes:

1. If product in the vesselis low (below the detector) a high level can be simulated by
simply closing the source shutter. When the source housing shutter handle is
placed in the store or ' closed * position, the radiatlon is removed and the proper
switching action for a high level should take place.

2. If product in the vessel is high (above the detector), a low level can be simulated by
placing a very small test source on the detector housing. When the radiation from

.
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the test source is sensed by the detectos, the system assumes that it is coming
tt'ough the vessel from the source housing. The proper switching action for a low
leve! condition should, therefore, take place.

Remember that switching actions will vary depending on the fall-safe mode
incorporated. A f all. safe high unit will be ;n an alarm state when the product level is
high and the radiation path is blocked. A fall-safe low unit will be in an alarm state only
when the product levelis low and the radiation path is not blocked.
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6. Trcueie-snootino
~

,

.

The 4800X system includes a diagnostic alarm relay for use as a remote falture
Indicator. The contacts can be wired to an Indicator tamp or to an audible alarm. The
relay has SPDT (single pull double thrnw) conta?.s rated for 10 amp resistive loads. It
is energized for all normal operating conditions and la de-energized for all system
failure conditions. To dk?2 nose a fallure, first remove the detector cover to observe the
EDs. Then follow the steps presented below.

6.1 Both 1.EDs Off 1. Check AC power to the unit by removing the I/O connector and measuring the

(Power / CPU fallure) voltage between terminals 1 and 2.

2. Check the onboard fuse (V4 A) and replace it if necessary.

3. Replace the detector / electronics module and recallbrate.

6.2 Red Flasing, Green Off 1. Elther the detector tube or the high voltage suppY failed. Replace the
(Ostector Fallure) detector / electronics module and recaribrate.

.,

6.3 Red Flashing, Green On 1. Check !! the rad!ation level is too high by closing the source housing shutter

(Saturated Detector) mechanism. If the indicators change to anythlng else, then the radiation level is too
high. Recalibtating will eliminate this problem.

2. If, after recalibrating, the red WD is flashing and the green t.ED remains on, replace
the detecter / electronics module and recalibrate.

6.4 Red Flashing, Green Flashing 1. Power was off longer than the holdup time of the battery. Recalibrate to clear the
alarm. The battery will rocharge in 16 hours.

8.5 Red Off, Green Flashing 1. Power was off kmger than the holdup time of the battery. Recalibrate to clear the
alarm. The battery will recharge in 16 hours.

.

.
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7. eenerai ucensing sequiren,ents ,

| CAUTION: Each 4900X Installation must recogntie the local reguladons covering the
Use of gamma basedinstrumentation. In the USA the 4000Xis recognitedas a safe*

standard measurement system. The Nuclear Regulatory Commission (NRC) has
therefore granted the 4800X coverage under a generallicense.

7.1 Definttlons Below is a list of key words and phrases with tholt definfilons as used in this chapter.

Byproduct Material lhe radioactive material (such as Cesium 137 or Cobalt 60) that emits the radiation
used in Kay Ray /Sensall equipment. It is so called because it is a byproduct of nuclear
power plants.

Source Capsule The double wa!!cd, welded, stainless stool capsule that contains the byproduct
material.

Device The term used by regulatory agencies to describe a variety of mechanisms used for
gauging that generate radiation or house ladioactive material.

Source Housing A device that contains a source capsule and has a mechanism (shutter) for turning the g
radiation beam on and off. T

Gaugs A term used to describe nuclear measuring apparatus. As used here, it includes the
source housing, the radiation sensor or detector, and associated parts such as
brackets, mounting plates, pipe saddles, and 'A' frames. It does not include the
electronics unit unless the electronics is in close proximity to the source housing and
detector. In some Kay-Ray /Sensall gauges the electronics is an integral part of the
detector.

Leak Test A test used to detect the leakage of byproduct materlat from a source capsule. In this
test the outer surfaces of the source housing are wiped with a cotton-tipped swab,
and the sw] is anatyred to detect any traces of byproduct material that may have
adhered to it.

Activity The strength of a source capsule measured in Curies (Cl) or millicuries (mci).

.
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The U.S. Nuclear Regulatory Commission (NRC) regulates the use of radioactke7.2 The NRC and
materla! In all states that are not ' agreement' states. An agreement state is one thatAgreement States
has entered into an agreement wah the NRC for the exercise of regulatory authority
over the use of radioactNe materials within its borders,

The agreement states are: Alabama, Artzona, Arkansas, Califomia, Colorado, Florida,
Georgia, Idaho, Illinois, Iowa, Kansas, Kentucky, Loulslana, Maryland, Mississippi,
Nebraska, Nevada, New Hampshire, New Mexico, New York, North Carolina, Nonh
Dakota, Oregon, Rhode Island, South Carolina, Tennessee, Texas, Utah, and
Washington.

j NOTE: In the folloMng discussion, NRC rules and regulations are quotod, but 11yours

Q is an agreement state, you should be aware tha* It has its own set of regulations. In
most cases agreement state regulations are the same as those of the NRC, but in
some cases they may be more restrictive. We urge you to obtain a copy of your
agreement state's regulations and read them carefutty,

!

$

7,3 Customer Responsibilities A source housing containing a radioactNo source capsule is part of the equipment
you purchased. You are allowed to possess and use this device by virtue of a general
license issued by the NRC or your agreement state. This license allows you to
acquire, receNe, possess, use, and transfer the source housing in accordance with
the provisions of Title 10, Chapter 1, Code of Federal Regulations, Part 31 (10 CFR 31)
or an equNalent agreement state regulation. This regulation _clearty defines your
responsiblutles as a user of byproduct material.

Attached to your source housing is a stalnless steel label that briefly statos your
responsibilities. In the following discussion the wording of this label will be gNen along
with a brief explanation of each point.

1, Receipt, possession, use, and transfer of this device are subject to a general
Ilconse or equivalent, and regulations of the U.S. Nuclear Reguistory Commission
or an egreement state.

The relationship between the NRC and agreement states has already been covered.
Again, If yours is an agreement state, we urge you to obtain a copy of your state's
regulations regarding radioactNe materials the regulations could vary from those
of the NRC.

2. Abandonment or disposal prohibited unless transferred to persons specifically
licensed by the U.S. Nuclear Regulatory Commission or an egreement state.

9
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You are not allowed to abandon your source housing. If you no longer want the
device, you must transfer R to a person or company that is specif' ally licensed toc
possess Kay Ray /Sensall source housings. For rJ1 practical purposes you must
transfer the device to Kay-RayfSensall or a commercial disposal company, in either
event, call Kay Ray /Sensalts service department for instructions. Unless you are
specthcally licensed to do so, you are not ahowed to remove a source housing
from service or prepare it for shipment.

3. Operation prohibited if there is Indication of failure of or damage to the shielding,
source conta!nment, or othoff mechanism.

You are not a!! owed to use the source housing if there is any indication that the
outer steel parts or inner lead shielding is damaged. Also, you are not allowed to
use the device if the shut'er mechanism is inoperable or damaged in any way.

4. Installation, dismantilng, relocation, maintenance, repair, and testing involving the
redloactIvo material, its shleiding, or containment shall be performed by persons
specifically I! censed by the U.S. Nuclear Regulatory Commission or agreement
state.

Unless you are specifica'ty rcensed to do so, you are not a!! owed to install,
dismantle, move, maintain, repair, or test your source housing. For all practical-
purposes the only thing you are allowed to do is move the shutter operator handle |

to the open (on) or closed (off) position. We recommend that you operate the
shutter mechanism frequently to prevent !! from becoming " frozen' in either the
open or closed positiort Kay. Ray /Sensall, of course, is licensed to perform alt of
the activities listed in point 4 and can help train site personnel to meet state and
federallicensing requirements.

5. Device shall be tested for radioactive leakage and proper functioning of orvolf#

mechanism and indicator at Insta!Iation, source replacement, and thereafter at no
longer than three-yearintervals.

'

When your source housing is installed, and at three-year Intervals thereafter, it must
be leak tested. It must also be leak tested in the unlikely event that the source
capsule is replaced. The shutter mechanism must also be tested for proper
operation at these times. Kay. Ray /Sensail is licensed to portorm leak tests, analyze
t;.e swabs, and test the shutter mechanism.

6. Loss, theft; or transfer of this device and failure of or damage to the shiekting, the
source containment, or ths on-off mechanism must be reported to the U.S. Nuclear
Regulatory Commission or an agreemsnt state. ,

The following incidents must be reported to the NRC or your agreement state:

6
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a. The loss of your source housing,

b. The theft of your source housing.

c. The transfer of your source housing.

d. Feiture of or damage to the lead shielding.

e. Failure of or damage to the steel portions of your housing or to the
means with which the source capsule is held in position whhin the lead
shielding.

'

f. Fa!!ure of or damage to the shutter mechan!sm in your source housing.

7. Nobty our service department before you retum any radioactivo device to
Kay Rey /Sensall. We reserve the right to refuse shipment 11 this procedure is not
followed.,

We want to be made aware of all source housings that you intend to retum so that
we can help you avoid improper packaging and documentation. As mentioned
above, preparing a source housing for shipment can only be done by a licensed
Individualg

7.3.0.1 AddttlanalResponsibilltles

1. You must make sure that your source housing is used only as intended by
Kay Ray /Sensall For example, a source housing that is intended to be used on a
continuous level system cannot be used on a density system.

2. Your source housing must be installed in accordance with the drawings, sketches, -
and other documentation provided by or approved by Kay Ray /Sensalt. If
Kay-Ray /Sensatt personnel install your gauge they will be responsible for a safe
installation.

3. If your gauge is used on a vessel into which access is possible you must employ a
system that prevents entry while the source housing shutter is open.

4. You must keep records of receipts, relocations, transfers, d:sposals, leak tests,
shutter mechanism tests, and any servicing performed. If Kay Ray /Sensa!!
personnet perform any of these services you will be g!ven the proper records.

5. The labels on your source housing must never be removed and must remain legible
et all times ,

|
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6. Check the regulations of your state. You may have to register your gauge.

7.4 Excerpts from Regulations

7.4.1 Geners1 Ucense The following pages contain excerpts from 10 CFR 20,10 CFR 30, and 10 CFR 31 that
appty to general licensees, if yours is an agreement state it wl!I have a similar set of
regulations. We urge you to familiarize yourself with these documents. These
regulations cover in detall all of the points mentioned above and gNe some additional
requirements.

37.5 Measuring, Gauging a) A generallicense is hereby issued to commercial and industrial firms and research,
or Controlling Devices educational, and medical institutions, indtviduals in the conduct of their business,

and Federal, State, or Local govemment agencies to ac' quire, receive, possess,
use, or transfer, in accordance with the provisions of paragraphs (b), (c), and (d) of
this section, byproduct materla! contained in devices designed and manufactured
for the purpose of detecting, measuring, gauging, or controlling thickness, density,
level, interface location, radiation, leakage, or qualitative or quantitative chemical
composition, or for producing light or an ionized atmosphere,

b) The general license in paragraph (a) of this section applies only to byproduct
material conta!ned in devices which have been manufactured or initially transferred
and labeled in accordance with the specifications contained in a specific license
issued pursuant to 10 CFR 32.51 of this chapter or in accordance with the
specifications contained in a specNic license issued by an Agreement State which
authorizes distribution of the devices to persons generalty licensed by the
Agreement State.

c) Any person who acquires, receives, possesses, uses, or transfers byproduct
materialin a device pursuant to the generallicense in paragraph (a) of this section:

1. Shall assure that all labels afftxed to the device at the time of receipt and
bearing a statement that removal of the label is prohibited are maintained
thereon and shall comply with all Instructions and precautions provided by
such labels;

2. Shall assure that the device is tested for leakage of radioactive material and
proper operation of the on-off mechanism and indicator, if any, at no longer
than six. month ** Intervals or at such other intervals as are specified in the
label; however:

.

#
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L Devices containing only krypton need not be tested for leaxage of
radioactNe material, and

11. Devices contalning only tritium or not more than 100 microcuries of other
beta and/or gamma emitting material or 10 microcuries of alpha em!!!ing
material and devices held in storage in the original shipping container
prior to initial insta!!ation need not be tested for any purpose;

"Kay-Ray /Sensa!!*s general license label allows a three-year interval.

3. Shall assure that the tests required by paragraph (c)(2) of this section and
other testing, insta!!ation, servicing, and removal from insta!!ation invoking the
radbactive materials, its ahleiding, or containment, are performed;

L in accordance with the instructions provided by the labels; or -
'

II. by a person holding a specific license pursuant to Parts 30 and 32 of
this chapter or from an Agreement State to perform such activities;

4. Shall maintain records showing compilance with the requirements of
paragraphs (c)(2) and (c)(3) of this section. The records must show the results '

0 of tests. The records also must show the dates of performance of, and the
names of persons performing, testing, installing, servicing, and removing
from the Insta!!ation radioactive material and its shielding or containment. The
licensee shall retain these records as follows:

L Each record of a test for leakage of radioactNe material required by
paragraph (c)(2) of this section must be retained for three years after the
next required leak test is performed or until the sealed source is
transferred or disposed of.

L Each record of a test of the on off mechanism and indicator required by
paragraph (c)(2) of this section must be retained for three years after the .

next required test of the on off mechanism and indicator is performed or
until the sealed source is transferred or disposed of,

lit. Each record that is required by paragraph (c)(3) of this section must be
retained for three years from the date of the recorded event or until the
device is transferred or disposed of.*

5. Upon the occurance of a failure of or damage to, or any indication of a possible
failure of or damage to, the shielding of the radioactive material or the on-off
mechanism or Indicator, or upon the detection of 0.005 microcurie or more re-

0
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movable radioactNo material, shall immediately suspend operation of the
device until it has been repaired by the manuf acturer or other person holding a
specific Incense pursuant to Parts 30 and 32 of this chapter or from an
Agtcoment State to ropair such devices, or disposed of by transfor to a person
authortrod by a specmc license to recoNo the byproduct matorial contained in
the device and, within 30 days, fumish to the Director of the appropriate
Nuclear Regulatory Commission Inspection and Enforcement Regional Offeo
listed in Appendix D of Part 20 of th!s chaptor, a report containing a brief
description of the event and the remedial action taken;

6. Shall not abandon the device containing byproduct materla!;

7, Shall not export the device containing byproduct material except in accordance
with Part t to of this chaptor;

,

8. Except as provided a paragraph (c)(9) of tilis sc ton, shall transfer or dispose
of the device containing byproduct material onty by transfer to a person
holding a specific license pursuant to Parts 30 and 32 of this chapter or from
an Agrooment State, to receive the device and within 30 days after transfer of a
device to a specific licensee shall furnish to the Director of Nuclear Matettai
Safety and Safoguards, U.S, Nuclear Regulatory Commbslon, Washington,
0.0. 20555, a report contalning identification of the device by manufactutor's
name and model number and the name and address of the person recoNing
the dovice. No report is toquired tf the device is transferred to the specific
licensoo in order to obtain a replacement device;

9. Shall transfer the device to another general licensoo onty:

1. Where the dovice omains in use at a particular location. In such case the
transferor shall gNo the transforoo a copy of this section and any safety
documents identified in the label of the device and within 30 days of the
transfer, report to the Director of Nuclear Material Safety and Safoguards,
U.S. Nuclear Regulatory Commission, Washington D C. 20555, the
manufacturer's name and model number of device transforted, the name
and address of the transforeo, and the name and/or posttion of an
individual who may constitute a point of contact betwoon the
Commission and the transferee; or

11. Whore the device is hold in storago in the original shipping container at
its intended location of uso prior to initial use by the generallicensee.

10. Shall comply with the provisions of 20.402 and 20.403 of this chaptor for
reporting radiation incidents, theft, or loss of licensod material, but shall be
exempt from the other requirements of Parts 19,20, and 21 of this chapter.

4
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d) The general license in paragraph (a) of this section does not authortze the
manufacture or import of devices containing tyyoduct material.

30.34 Terms and Conditions a) Each license issued pursuart to the regulations in this part and the reguta!!ons in
ofUcenses Parts 3135 shall be subject to all the provisions of the Act, now or hereafter in

effect, and to all valid rules, regulations, and orders of the Commission.

b) No license issued or granted pursuart to the regulations in this part and Parts
31-35, 39, not any right under a license shall be transferred, assigned, or in any
manner disposed of, either voluntarily or involuttarily, directfy or Indirectly, through
transfer of control d any license to any person, unless the Commission shall, after
securing full information, find that the transfer is in accordance with the provisions
of the Act and shall ghts Rs consent in wrting

c) Each person licensed by the Commission pursuant to the regulations in this part
and Parts 31-35,39, shall confine his possession and use of the byproduct material
to the locations and purposes authorized in the license. Except as otherwise
provided in the license, a license issued pursuant to the regulations in this part and
Pans 31-35,39, of this chapter sha't cany _wlth it the right to receive, acquire, own,
and poscess, byproduct materia!. Preparation for shipment and transport of
a arococi materi>> nati e ia accoraaac *ita taa provisioa= o' eari 7' o' inia0 v
chapter. ,

d) Each license issued pursuant to the regulations in this part and Parts 3135,39,
shall be deemed to contain the prowlsions set forth in section 183b. d., inclusive, of
the Act, whether or not these provtsions are expressly set forth in the license.

e) The Commission may incorporate, in any !! cense issued pursuant to the regulations
in this part and Parts 3145. 39, at the time of issuance, or thereafter by appropriate
rule, regulation, or order, such additional requirements and conditions with respect
to the licensee's receipt, possession, use, and transfer of byproduct matertal as it
deems appropriate or necessary in order to:

. . , ..

1. Promote the common defense and security;

2. F.atect health or to minimize danger to life and property;

3. Protect restricted datk
.

4. Require such reports and the keeping of such records, and to provide
for such inspections of activitles under the license as may be necessary

.

.
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or appropriate to offectuate the purposes of the Act and regulations
thereunder,

7A.2 Records,
inspections, and Tests

30.5f Records a) Each person who recotves byproduct material pursuant to a license issued
pursuant to the regulations in this part and Pans 31 35, 39, shall keep records
showing the recolpt, transfer, and disposal of such byproduct materlat

b) Rocords which are requirod by the regulations in this part and Parts 3135,39, or by
licenso condition sha!! be maintained for the period specified by the appropriate
regulation or license condition. If a rotontion period is not otherwise specified trj
regulation or liconse condition, such records shall be ma!ntained until the
Commission authorizes tholt disposition.

c) 1. Records of reco|pt of byproduct material which must be r .1tained pursuant to
paragraph (a) of this section shall be maintained as.Jng as the liconss:e
retains possession of the byproduct material and for two years following
transfer or disposal of the byproduct materlat

2. Deloted.

3. Records of transfer of byproduct matorial shall be maintained by the licensee
who transferred the material for five years after such transfer,

30.52 /nspections a) Each licensoo shall afford to the Comrnission at all reasonable times opportuntry to
inspect byproduct matorial and the promises and facihtlos wherein byproduct
matorialis used or stored,

b) Each licensee shall make avahable to the Commission for inspection, upon
reasonable notco, records kbpt by him pursuant to the regulations in this chapter,

30.53 Tests a) Each licenseo shaft perform, or permit the Commission to perform, such tests as
tha Commission deems appropriato or necessary for the administration of the
regulations in this part and Parts 3135, and 39 of this chapter, including testa of;

1. Byproduct material;
,

2. Facilitios wneroin byproduct materlat is utilized or stored;

4
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3. Rad 4ation detection and monRoting instruments; and

4. Other equipment and devices used in connection with the utilization or storage
of byproduct material

7,4.3 Enforcement

u

30.61 Modification and a) The terms and condalons of each !! cense issued pursuant to the regulations in this
Revocation of Licenses, part and Parts 31 through 35 of this chapter shall be subject to amendment,

revision, or modification by reason of amendments to the Act, or by reason of rules,
regulations, and orders issued in accordance wkh the term of the act.

b) Any license may be revoked, suspended, or modified, in whole or in part, for any
material false statement in the application or any statement of fact required under
section 182 of the Act, or because of condulons revealed by such application or
statement of fact or any report, record, or inspection or other means which would
warrant the Commission to refuse to grant a license on an original application, or
for violation of, or failure to observe any of the terms and provisions of the Act or of
any rule, regula!!on, or order of the Commission.

c) Except in cases of wiltfulness or those in which the public health, Interest, or safety
requires otharwise, no license shall be modified, suspended, or revoked unless,
prior to the institution of proceedings therefor, facts or conduct which may wanant
such action shall have been called to the attention of the licensee in writing and the
licensee shall have been accorded an opportunhy to demonstrate or achieve
compMnce with all lawful requirements.

4

30 62 Right to Cause the The Commission may cause the whhholding or recall of byproduct material from any
Withholding or Recall licensee who is not equipped to observe or fa!!s to observe such safety standards to
of Byproduct Material protect health as may be established by the Commission, or who uses such materials

in violation d law or regulation of the Commission, or in a manner other than as
disclosed in the applicatkan therefor or opproved by the Commission,

30.63 Violations An injunction or other court order may be obtained prohibiting any violation of any
provision of the Atomic Energy Act of 1954, as ammended, or Thle 11 of the Energy
Reorganization Act of 1974, or any regulation nr order issued thereunder. A court
order may be obtained for the payment of a civil penalty imposed pursuant to sect:on
234 of the Act for violation of section 53,57,62,63,81,82,101,103,104,107, or 109

.

of the Act, or section 206 of the Energy Reorganization Act of 1974, or any ruts,

0
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regulation, or order issued thereunder, or any term, condition, or hmaation of any
license issued thereunder, or for any violation for which a license may be revoked
under seotion 186 of the Act.

Any person who wit!!u!!y violates any provision of the Act or any regulation or order
issued thereunder may be guilty of a crime and, upon conviction, may be punished
by fine or imprisonment or both, as provided by law.

20.402 Reports of Theft or A) 1. Each licenseo shall report to the Commission by telephone, immed;ately e%: it
loss of Ucensed determines that a loss of theft of licensed material has occured in suen quantities

Material. and under such circumstances that it appears to the licensee that a substantial
hazard may result to persons in unrestricted areas.

20.403 Notification of tncidents A) Immediate NoMication. Each licensee shall Immediately report any events involving
byproduct, source, or special nuclear material possessed by the licensee that may -
have caused or threatens to cause:

1. Exposure of the whole body of any individual to 25 rems or more of radiation;
exposure of the skin of the whole body of any individual of 150 roms or more
of radiation; or exposure of the feet, ankles, hands, or forearms of any

findividual to 375 rems or more of radiation; or

2. The release of radioactive materialin concentrations which, if averaged over a
period of 24 hours, would exceed 5,000 times the limits specified for such
materials in Appendix B, Table 11 of this part; or

3. A loss of one working week or more of the operstion of any facilities affected,
or

4. Damage to property in excess of $200,000.

B) Twentv.Four Hour Notfiention Each licensee shall, within 24 hours of d:scovery of
the event, report any event invoMng Ilcensed material possessed by the licensee
that may have caused or threatens to cause:

1. Exposure of the whole body of any indMdual to 5 rems or more of radiation;
exposure of the skin of the whole body of any individual to 30 rems or more of
radiation; or exposure of the feet, ankles, hands, or forearms to 75 rems or
more of radiation; or

2. The release of radioactive materialin concentrations which, if averaged over a
period of 24 hours, would exceed 500 times the limits specified for such
materials in Appendix B. Table !! of this part; or

7 - 11 /
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3. A loss of one day or more of the operation of any facilities affected; or

4. Damage to proporty in excess of $2,000.

C) Any report filed wtth the Commission pursuant to this section shall be prepared so
that names of IndMduals who have roccived exposure to radiation will be stated in
a separate part of the report.

7.5 NRC Regional Ottices

Connecticut, Delaware, District of Columbla, Maine, Maryland, Massachusetts, NewREGION t;
Hamshire, New Jersey, New York, Pennsylvan!a, Rhode istand, and Vermont

Address: USNRC, Region i Phone: (215) 337 5000
475 Allendale Road (FTS) 346-5000
King of Prussia, PA 19406

Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, Puerto Rico, SouthREGION /1:
Carolina, Tennessee, Virginia, Virgin Islands, and West Virginia

h Address: USNRC, Region il Phone: (404) 331 4503
101 Marietta Street, NW (FTS) 242-4503

Sune 2900
Atlanta, GA 30323

REGIONill; lilinois, Indiana, Iowa, Michigan, Minnesota, Missourt, Ohio, and Wisconsin

Addross: USNRC, Region ill Phone: (312) 790-5500
799 Roosevelt Road (FTS) 388 5500
GlenEllyn,IL 60137

REGIONN; Arkansas, Colorado, Idaho, Kansas, Loutstana, Montana, Nebraska, New Mexico,
North Dakota, Oklahoma, South Dakota, Texas, Utah, and Wyoming

Address: USNRC, Region IV Phone: (817) 860-8100
611 Ryan Plaza Drtve (FTS) 728-8100

' Sulte1000
Artington,TX 76011

.
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Begion N Field Office: Address: USNRC, Region N Phone: (303) 236-2805
Uranium Recovery Field Omco (FTS) 776 2805
730 Simms Street
P.O. Box 25325
Denver, CO 80225

AEGION V: Alaska, Arizona, Cahfornia, Hawaii, Noveda. Oregon, Pacific Trust Terrttories, and
Washington

Address: USNRC, Region V Phone: (415) 943-3700
1450 Maria Lane (FTS) 4634700
Suite 210
Walnut Creek, CA 94596

4
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Specific Licensing Requirements
O

.

This guide has been prepared to and you in the proper completion of radioacthre
materiallicense applications for Agreement States. Most Agreement State applications J
follow th!s format, but you should be aware that there may be some differences. This '

guide is not a substitute for understanding your state's regulations. You should obtain -
e copy of the regulations and read them carefully.

-

8.1 | tem 1(a) Name andStreet Adc1:y ofApplicant

Solf4xplanatory.

8.2 ftem 1(b) Street Address (es) which redloective material will be used

The address must be the actual location where the byproduct material will be
possessed, stored, and/or used. The location should be clearty identified by street or
road name, number, city, and state. A post office box number is not acceptable.

- 6

8.3 ftem 2 Department to use redloactive material

Self-explanatory.

8.4 | tem 3 Previous Ucense Number (s)

If this is a renewal, state your present Icense number. If this is an application for a new -
license, state 'None',

t

8.5 ttem 4 IndMdual User (s) .

Ust the names of the individuals who will supervise and/or use (operate) the source
housing. An adequato number of trained users should be listed to provide for
continuity of operatbrt Normally, at least one of the users should be physicalty
present when the source housing is in operallon.-

,
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If Individual users have not yet been permanenty assigned, such as when a gauge is -
purchased for new construction, a responsible individual should be namedi As soon
as the permanent users are designated, the license must be amended to reflect tNs
change

E.6 ttem 5 Radiation Protecton Officer

'

This would be the name of the person who will be responsible for record keeping,
training of new users, and implementation of radiation safety procedures. TNs item -
must be completed in order for a license to be lasued. If the RPO has not yet been ,

permanently assigned, such as when a gauge is purchased for new construction, a
plant superintendent, plant engineer, or other responsible individual should be named.
As soon as the permanent RPO is designated, the license must be amended to reflect -
this change.

.

S.7 | tem 6(a) Radioactive Material

Enter one or more of the following, as appropriate for your gaugea k'
Costum 137

Cobalt 4d

8.8 | tem 6(b) Chemicaland/orphysicalform and traximum number of millicuries or each chemical
and/or physical form that you will possess at any one time.

The answer to this item will depend on the equipment purchased. If, for" example, you .
_

purchased a Kay Ra//Sensall DMsion (Kay Ray /Sensalf) 4800X Level system
employing a Model 7063P Source Housing with a 200 millicurie, Cesium-137 source,
you would enter: .

source pousing.' '
~

7700, 200 MCI, in a Kay-Ray Model 7063P'One sealed source, Kay-Ray Series

: As another example, if you purchased three Kay Ray /Sensall 41.00F Coke Drum Levet
^

Systems, each employing a 500 maticurie, Americium 241 source in a Model 7100B
Source Housing, you would enter, .

(;
:.., i
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'Three sealed sources, Key Ray Series 7701, 500 MCI each, in three Kay Ray
7f 000 source housings.'

Kay Ray /Sensall uses only sealed sources, if you are not sure of the isotope, actMty,
or model number, coatact our licensing department.

8.9 | tem 7 Describe purpose for which radioactive material will be used
_

Again, the answer to this depends on the equipment purchased. Some typical entries
would be:

Yor level measurement of wood chips in a 10 ft. diame*er hopper,'

Yor density measurement of coalsluny in an eight inch pipe.'

Yor mass flow measurement of coke on a 36' wide belt conveyor.'

. .

8.10 ltem B Training and experience of each IndMdual named In item 4

For each person listed under indMdual user (s) and for the RPO, attach a resume
describing any training in the use of radioactive materials. Be sure to state where the
IndMduals were trained, the duration of their training, and whether the tra!ning was
'on4he-job' or formal. Be sure to state if the training included any of the followlng: ;

Principles and practices of radiation protection, radioactMty measurement, monitoring
techniques and instruments, mathematics and calculations basic to the use and
measurement of radioactMty, and the biological effects of radiation. If the indMduals
have not received any training in the use of radioactive materials, you may u e the .
following suggested wording:

,

'At the time of system startup, a Kay-Ray /Sensall field service engineer will ;
;provide all the training necessary for the safe operation of the equipment.

Radiation protection procedures will be outlined in item 14 of this application. As
the scope of this application does notinclude handling of the source housing,
further formal training is not Indicated.'

.

*
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8.111 tem g bperience with radiation

For each of the indNidusis listed under Individual user (s), and the RPO, state their
actual experience with radioactive materials. De sure to give the isotopes handled, the
maximum number curies, where the experience was gained, the duration of the
experience, and the type of equipment on which the experience was gained if the
IndMduals have not had any experience with radiation, you may say:

Welther the IndMduals named as users, not the radiation p:otectection officer
have hadprior experience with radioactive materials.'

8.12 ttem to 11adiation detectior. Instruments

Complete this hem only if you have radiation detection instruments or Intend to
purchase one, We recommend that you have at least one G M type beta! gamma
survey motor. If you wish to purchase one from Key-Ray /Sensall, we will provide you
with a Ludlum Model 3 Special betal gamma survey motor. This instrument will detoct g.
beta, gamma, and high energy x. radiation. It has rangos of 0 to .2, O to 2, O to 20 and 0 W
to 200 millirems por hour. This meter comes with an Eberline Model HP.270, onorgy
compensated side. window type probe, having a wall thickness of 30 mg/cm . For
neutron REM motors, contact Kay Ray /Sensalt sales.

8.13 ttem 11 Method, frequency, and standards used in calibrating instruments listed above.

If you are equipped to calibrato your own radiation detection intruments, you can
supply the required information. Most likety, however, you will want an independent
laboratory to do your calibrations. In that case, just supply the name, address, and
license number of the firm. Also state the calibration frequency (we recommend s!x
months) for each instrument.

Kay. Ray /Sensa!! can provide a calibration service through an outside consultant. Our
consultant performs this service for us on our . promises. Our address is
Kay. Ray /Sensatt, Inc.1400 Business Contor Drive, Mount Prospect, IL 600% Our
license riumber is ILO10t041,

i

: 0
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8.14 Item 12 Fim badges, dosimeters, and bio-assay procedures used.
,

According to the cunent regulations, you must provide radiation dose measuringt

devices to anyone who receives or is Ikely to receive a dose of 312 mDlirems or more
in any calendar quarter from the radioactive sources in your possession. Unless
someone is working within three fcet of the source housing for several hours a day. -

this is very unlikely to happen. If Kay-Ray /Sensall personnelInstan your system and
perform the in51 radiation survey, you wiD be advised of the need, || any, for
dosimeters. We recommend the fonowing wording:

'Since Kay RaySensat source housings are designed to Emit the rediation dose
rate at 12 bches from any accessble surface to less than 5 milurems per;mur,
and since no bdivikal win be noridng within ks: of the housing formore than

minutes each day, personnel dosimetty will not be needed.* (You (21 h the
blanks.) .

Or you could ssy:

'Kay Ray /SensaR Sold service personnel will advise of any need for personnel

p dosimetty utten the equ!pment is instaned and the hitla! radiation survey is
uJ performed.'

If you feel that any individual should be monitored for exposure to radiation, we
recommend the use of film badges. There are a number of firms that provide a film
badge service. We at Kay-Ray /Sensan use:

TECH / OPS LR4DAUER,INC.
2 Science Road
Glenwood,IL 604251586

(312)755 7000
.

8.15 | tem 13 FacHities andequipment
.

Submit this information on separate pages. You should submit a sketch, or better yet,
a detailed engineering drawing of the vessel (bin, pipe, conveyor, etc.) on which your
source housing and detector will be mounted. Show nearby walkways, ladders,
platforms, catwalks, etc., where workers can gain access to the source housing and
detector. For the vessel, you should show the wall thicknesses, insulation thicknesses,'

product density, and any intomal vessel details that would affect the

/"'SD 85
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intensity of the radiation beam at the detector. You want to supply enough information
so that the license reviewer can make an estimate of the radiation to which nearby
workers would be exposed.

8.16 Item 14 Radiadonprotection program

A Leak Testing, Instaltation, initial Surveying, Servicing, Maintaining, and Repairing.

Here you must submit the procedures for leak testing the source housing, installing
the source housing and detector, performing the initial radiation survey, and
servicing, maintaining, and repairing the source housing. You must supply the
name, training, and experience of the person performing these actMt!as. The
individual must be specifically licensed by the NRC or an Agreement State to
perform these actMties on Kay-Ray /Sensall equipment.

Kay Ray /Sensall field service engineers are licensed to perform all of the above
activities. If you wish Kay. Ray /Sensall to perform these c'uties, we suggest the
following wording:

'Kay-Ray /SonsaR Mold service personnel wiR perform a leak test on the source h
housing at the time of system installation. Kay-Ray /SensaR wt7! also instal or
supervise the lastalladon of the source housing and detector, perform the inidal
radiation survey, andperform any subsequent servicing, maintenance, and repair
of the source housing.*

B. Contml Measures,

in this wection you must assure the license reviewer that your source housing will
be used in a safe manner and that maintenance on the detector and maintenance
on the vessel on which the source housing and detector are mounted will not be
performed while the source shutter is in the 'ON*, 'OPEN*, or " MEASURE *
position.

1. For density measurement systems, the following wording is suggested:

'If maintenance is required on the process pipe within one foot of the source
housing or detoctor, orif maintenance is required on the detectoritself, the source
housing shutter wiR be placed in the *OFF'(CLOSED *) posidon,*

2. Single point level systems, continuous level systems, interface level detection
systems, and neutron meisture measurement systems on large vessels, bins,
hoppers, etc., could present special problems: If your source housing and

86
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detector are mounted on a wasel into which human access is possble, a system
must be devised to prewnt someone from entering the vessel while the source
housing is in the 'ON", *0 PEN", or * STORE * position.? |

One way is by means of an "interbok* system in which a key that can only be .
released when the shutter is closed, is used to unlod the vessel access door. _:
Another way is by means of a *lodout" system in which the vessel access door key ,

- is kept in the possesalon of a responsble person, such as the radiation safety ,

- officer or maintenance foreman. A third way (which may not be acceptable to the
license reviewer) is to simply post a sign at the vessel entry door stating that : a

'

access is not allowed unless the responsble individualis first notl'ied.'

Choose the system you wish to employ, then descrbe t in detall in item 14. All
Kay Ray /Sensall source housings how been designed to accept the Kirk and
Superior multRoy interlock systems. For details, contact one of our sales --
engineers. Possble wording for this section might be:

*A Kirk h+o-position hterkck system wilbe erspkyed on the source housing and-.
vesselaccess door. Men the source housing is k he 'ON*(OP' N*, * STORE *)'i
position, the key hat opens the vessel accese door wil be held espdn at the i
source housing. Only when he source houshg shutter is mond 80 he *0FP
(" CLOSED *, " STORE *) poskian, wil the key for the vessel access door be -c.

.% released.* .
.

^

If you use the 'lodout* system,you may say something ike:
,

*A lockout system wCI be used 80 prohbit access into the wesel on whid she
source housing is hetailed. The vessel access door wat be padlocked at al times.

,

A sign wW be posted at the access door stating hat there is a incEstion hatard
and the padlock key must be obtaked kom the Plant Safety Director, The Salley
Director wil be given written ketuctions to okse and lock the sourne housing
shutter before giviry out the key 80 he access doorpediock.' '

You should submt copies of any signs or notices that you intend to post, ands -
.

copies of any written procedures.-
' ~

'

3. For mass flow rn.a.aurement systems on bot and screw conveyors, we suggest
'

this word'mg:

lf maintenance is required on the bok (screw) within tlwee feet of the *A* kame |*

or if maintenance is required on the 'A' kame or detector, the source housing
shutter will be placed in the *0FP (TLOSED*) posnion. Two signs womkg
maintenance personnel of his ' equirement are included win the syssem by sher
manufacturer. These skns wCIbe mounted on opposite sides of the *A* kame.':-

4-
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C. Emergency Procedures.

You should also write a brief procedure to be followed in the event of damage to yeur
source housing caused by fire, explosion, or other accident. The following wording
muld be used:

& NOM: Emergencyprocedures to be followedin the event of serious damage to a
w source housing cased by fire, explosion, or other accident.

1. The individual closest to the accWent must wam all persons in the immediate
vicinity that an emergency exists. The plant Radiation Safety Officer or Plant
Safety Director must be notified immediately.

2. If there are injuries, move the injured person away from the accWent scene.

3. Administer INe saving first aid.

4. If needed, call for medical help.

5. Walt for the Radiation Safety Officer or Plant Safety Director to arrive.

6. Do not attempt to pick up or move the source housing.
G

7. The area around the damaged source housing must be secured. Rope off a circle
around the housing. The radius of the circle should be at least those distancos
given in the table on page 8 9.

8. Notdy your state Radiation Emergency Responso Center.

9. NotWy Kay Ray /Sensalt, Inc.

.
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Source Housing Rop *4fl Hadius (toet)
-um.n- - . . - . - - , . -.n.----..-~.--

AttMty(mCl) Co 137 Co-40 Am 241:Be
-

1 1
--

6 2 - -

to J - -

2$ 6 9 -

60 8 12 _

-

100 9 17 -

200 12 24 3

600 19 38 6
__

1000 27 64
'

7

2000 M 76
. ,,

.

-

3000 47 93 -

_.,_6000 60 -
_

_,

10000 65 - -

8.17ftom 15 Source Dispossf.

At the end of hs usefullife, your souros housing can be retumed to Koy Ray /Sensatt or
you can contact a commeretal radioactive watta disposal service.

OnV Individuals specirceJY licensed by the NRC or an Agreement State to work with
Kay Ray /Sensall equipment are allowed to remove a Kay-Ray /SonsaU source housing
from service and prepare it for shipmoi,t. Please cord.act our Service Departmore if
you wish to dispose of your source housing. Corfst us at:

Kay Ray /Sensall,Inc.
1400 Business Center Drivo
Mount Prospect,I!. 60056.

Phone:(708) 803-5100

& N01D A retum av:horization number must be ob'tained from Kay-Ray /SensaR before
the source hously can be retumed.L '

o
.
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