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and the date of the inventory.

{ NRC Form 374A U S NUCLEAR REGULATORY COMMISSION PAGE o _pAGES
" Bakad nie numbe:
‘ 50-29058-01

MATERIALS LICENSE - b

- SUPPLEMENTARY SHEET OO T S a30-53030
1 CONDITIONS b
i (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
. 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
. another person shall not be put into use until tested. B

i B. The test shall be capable of detecting the presence of 0.005 microcurie of .

| radioactive material on the test sample. 1f the tcst reveals the presence of
b 0.005 microcurie or more of removable contamination, the source shall be -
i removed from service and decontaminated, repaired, or disposed of in

| accordance with Commission regulations. A report shall be filed within 5 days |R

I of the date the leak test result is known with the U.'S. Nuclear Regulatory

| Commission, Radioactive Materials Safety Branch, 1450 Maria Lane, Walnut .
o Creek, California 94536. The report shall specify the source involved, the
9 test results, and corrective action taken. 'PRecords of leak test results shall

I be kept in units of microcuries and shall be maintained for inspection by the

. Commission. Records may be disposed of following Commission inspection.
~! C. The licensee is authorized to collect leak test samples for analysis by Kay-

“ Ray/Sensall, Inc. or tests for leakage and/or contamination shall be performed
o by persons specifically licensed by the Commission or an Agreement State to b
o perform such services. : : ‘ ) ~

‘14,  Each gauge shall be tested for the proper operation of the on-off mechanism and .

; indicator, if any, at no longer than three-year intervals.
®15. Installation, initial radiation survey, relocation, removal from service, »

? maintenance, and repair of devices containing sealed sources shall be performed by ;
ol Kay-Ray Sensall, Inc. or by persons specifically licensed by the Commission or an ¢
-| Agreement State to perform such services. Installation, replacement, and disposal ;
§ of sealed sources shall be performed only by persons specifically licensed by the )

‘ Commission or an Agreement State to perform such services. 0
M16. The licensee shall conduct a physical inventory every six (6) months to account for [
o all devices received and possessed under the license. The records of the y

: inventories shal) be maintained for three (3) years from the date of the inventory ;

for inspection by the Commission, and shall include the quantities and kinds of

byproduct material, manufacturer's name and model numbers, location of the devices ‘
»
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i (continued)
4 17.  Except as specifically provided otherwise in this license, the licensee shall
. conduct i1ts program in accordance with the statements, representations, and
. procedures contained in the documents including any enclosures, listed below. The
a Nuclear Regulatory Commission's regulations shall govern unless the statements,
. representations and procedures in the licensee 5 application and correspondence are
“ more restrictive than the regulations. 7 { K
1 A.  Application dated October 30, 1992 “ 5 W
B. Letter received December 16, 1992 " 4
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DEC 18 &

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

Golden Valley Electric Association
Attn: Production Department

P.0. Box 71249

Fairbanks, AK 99707

Attention: Paul Morgan
Radiation Safety Officer

Enclosed is the NRC license which you requested.

Please review the enclosed document carefully and be sure that you understand all
conditions. 1f 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. Health Physicist (Licensing)
Radioactive Materials Safety Branch

Enclosure: Attachment A
License No. 50-29058-01
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GOLDEN VALLEY ELECTRIC ASSOCIATION INC, Box 297, Hesly, Alaske 88743, Phone #07-483-2254

U.S. Nuclear Regulatory Commission
Attention: Bath 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, Baclosed Is the map you
requested of the Healy Plant location relatve (o local land marks. 1am currently trying
10 confirm with Stock Equipment Company the radiation limits and will advise you
immediately 1 get a response,

Golden Valley Electric Association commits to not using the subjoct devices until the
on site training has been completed and further agrees 10 retain documentation of this
training for at least five years,

Yours truly,

Paul C. Morgan
Healy Maintenance Superintendent
Golden Valiey Electric Association
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BETWEEN:
License Fee Management Branch, ARM

and
Regional Licensing Sections

LICENSE FEE TRANSMITTAL
A, REGION

1. APPLICATION ATTACHED
Applicant/Licensee:

Receivea Date: 921106
Docket No: 3033010
Control No.: 571708
License No.
Action Type New Licensee
2. FEE ATTACH(?
Amount :511?2,
Check No.!: 4f 7/ Z/
3. COMMENTS
Slgn:c
Date

3 (FOR LFMS USE)
o INFORMATION FROCM LTS

....................

.

Program Code:
Status Code: 3~
fee Categors

Exp. Date:
: Fee Comments: Sy Y [N
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GOLDEN VALLEY ELECTRIC ASSOCIATION
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B, LICENSE FEI MANAGEMINT BRANCH (Uneck when milestone 03 1s entered / J)

1. Fee Category and Amount: EE{,?_

ﬂsz/a

2. Correct Fee Paid.

Application may be processed for:

Amendment y IR R
Renewal e " U
License i o
3. (QOTHER o L ir)
Sigred
Date




PURCHASE ORDER

GOLDEN VALLEY no: 65718
J ELECTRIC ASSOCIATION, INC. PAGE
1992

“Ohoned ['q oM WE setwE DATE: lovember &,
BILL TO: PD. Box 71248 SHIP TO. 758 lilinois Street :

Fairbanks, AK 997071248 Fairbanks, AK 99701 CONFIRMING: By
PHONE: (907) 452-1151 FAX {907) 45)-5681 IMPORTANT . PURCHASE ORDER WUMBER MUST
RE INDICATED ON EACH SHIPPING CONTAINER,
Fve. PACKING LIST, INVOICE, OR CORRESPONDENCE
~ Nuclear Regulatory Commission PACKING LIST MUST ACCOMPANY EACH SHIPMENT

pegion 3 SHIPPING INSTRUCTIONS

Material Radiation Protection Section
1450 Maria Lane, Suite 210 3
Walnut Creek CA 94596 bre

L

 ATTENTION. Marnella Rodrigues
FOB -
VENDOR ACCT. # PHONE:  301-492-4200 MARK SHIPMENT: GOLDEN VALLEY ELECTRIC ASSOCIATION
TERMS: e ' FAX: ‘
i e _":"'Lﬁ - wh“_‘-._ un i O SCRPTION ) UNIT Pt = TOTAL MRICE
1 1 ea Application for Materials License, NRC Form 313 $540,00
per attached Check Enclosed
A7 1A
b o / [U
£ REQUISITION # ' : REQUESTOR
[ omy 2-&0/502 10 4.00 6630-92 Healy Power Plant
INSTRUCTIONS TO VENDOR GOLDEN VALLEY ELECTRBC ASSOC., INC.
1 Thes purchase orée subec! i larms and canditons nated on face and reverse nde
2 Purchase order Ao must B00eac 0F matenal and decumenis L
3 Pacung hat required with sach shupmant
4 Invoce Oy Ser number Duphcete Bwee regured
§ N subSUDNE may e made without 507 BDRTov of Golden Valey flectnc Associanon. inc ’
& Duest a¥ mauires to Pyr ¢ Dep # above addTess
] :ww G ship date reqared | ROt Shpad wthin § days 0f racept of s puichese THOMAS K. HAR TNELL i PURCHASING AGENﬁT W
& Paymas wems are Nat 30 days uniens aharwise o ated THIS PURCHASE OKDER IS EXEMPT FROM NORTH STAR BORDUGH AND &

Vendor's Copy FAIRBANKS SALES TAX UNDER ALASKA STATUTE'S SECTION 10255
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Application for Material License by Golden Valley Electric Association
Additional information, Items § though 13, NRC form 313
30 October, 1992

Item S - MATERIAL TO BE POSSESSED

f sources and ho ISINES as follows

i covers four dentical

Kay-Ray

1400 Business Cer

Mount Prospect, |
. 4

PURPOSE LICENSED MATERIAL WILL BE USED FOR

¢ level of coal 1n a pipe {here are

1

.} 3 n 5 ‘\ i
inkers in the Healy
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If a low level 1s reached a vibrator on the bunker

re coal 1into the pipe I'he lowest devices are posiioned

ht » attached drawing number D5733-D for the arrangement

| - 2 £ | ' O
above head heig
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RESPONSIBLE FOR RADIATION SAFETY PROGRAM

*ty at Healy Power Plant
| radiation saiety
along with
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Golden Valley Electric Association
Application for Material License
NRC 313, additional information

liem 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 01010-01

Item 8 - TRAINING FROVIDED 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 material later.

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 EQUIPMENT

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 MBI9 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 dees vibrate. The temperature will be in the 50 to 90 degrees F range,



Golden Valley Electne Association
Application for Matenal License
NRC 313, additional 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 02 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.

liem 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, [L 60056

NRC Lic# 1L 01010-01

GVEA requests a three year leak-tgst interval as, per NRC Certificate of Registration
Number NR-517 D129B, 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 resuits. 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.



Golden Valley Elsctric Association
Application for Material License
NRC 313, additiona! information

ltem 10 - continued

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 S00 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.

liem 11 - WASTE MANAGEMENT

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 - LICENSE FEES

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.

Jtem 13 - Certificati
Below signed is the GVEA representative authorized to sign official documents.

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

]

Paul C. Morgan

Maintenance Superintendent

Healy Power Plant

Golden Valley Electric Association
an Alaskan Corporation.




Kay-Ray/Sensall, Inc.

MODEL 4800X with
ULTRA-RELIABLE
GAMM-O-SWITCH®
DETECTOR

Kay-Ray/Sensall, Inc. introduces the Model
4800X non-contacling single point level
measurement system for applications
where ultra-reliable level measurement is
required. The level of any liquid, slurry, of
solid material can be accurately and confi-
dently measured regardiess of vessel size
and shape or process material charac
teristics. Measurement is not affecled by
process material temperalure, pressure or
pH exiremes and vapors, dust or other
matenal charactenstics

KAY-RAY® Model 4800X
Level Measurement

System

%
-

i

-l
"

features

B o it .

benefits

« Push buiton activated automatic
self-calibration

« Continuous sell-diagnostics with
separate process level alarm and
sysiem fail alarm relays

+ Rugged system with source housing
and GAMM-0O-SWITCH* detector
mounted outside existing vessel-—
no intrusion

« Measurement unaftected by dust,
pH, or pressure and temperature
exiremes within vessel

Measures level in a line all the way
across the vessel—not just at
one swle

industrial grade microcomputer
and electronic components used in
GAMN.-O-SWITCH' datorior

* Operators can be assured of reliable
level indication across the vessel
regardiess of the temperature
pressure, dust, pH. and abrasive-
ness of the process maierial

« Operators will be immediately
advised ol ANY lailure of the 4B00X
level system

No specialized training required
o operale or maintain

Operators do nol need to be con-
cerned about damage 1o the 4800X
due 1o conditions within vessel



MIODEL 4800X ieveisystem

The Model 4800X non-contacting level measurement system
is Kay-Ray's fourth generation system for monitoring and
controliing the level of liquids. slurrias, or solids under
ditfieutt/critica! prozess conaitions.

This system utilizes Kay-Ray's family of rugged source
nousings and the Model GLS GAMM-0-SWITCH® detector
As shown in the accompanying figures, a Kay-Ray source
housing 18 mounted on one side of the vessel whose level is to
be measured, the GAMM-0-SWITCH® detector is mounted on
the opposite side The leve! is indicated when the gamma
beam between tha source housing and GAMM-O-SWITCH®
detector is attenuated by the matenal within the vessel

£

R e T

Ll ldiiiids

RELIABILITY

Measuring the level of liquids, slurries, and solids from out-
side the containment vesse! greatly enhances the reliability
of level information Corrosives, abrasives, high temperature-
nigh pressure conditions have no physical contact with or
influence on the Kay-Ray source housings or GAMM-0O-
SWITCH?® detectors

The GAMM-O-SWITCH* detector itself utilizes an industrial
orade microcomputer and watch dog timer circuitry 10 provide
separate process and system condition alarms. If any compo-
nent fails, plant operators will be immediately apprised of the
situation, false alarms due to detector failures are eliminated

SIMPLICITY

Installation, calibration, and maintenance of the Mode! 4800X
level system are easier than any other system of its type The
source housing requires no maintenance as it has only one
moving part and no electrical circuitry The GAMM-0O-
SWITCH® deteclor is automatically self-calibrated by press-
ing one button, maintenance simply involves replacement
of one plup-in module

RUGGEDNESS

All source housings are required 10 mee! the demanding
vibration and shock tests of the US Department of Trans-
poctation. The GAMM-0O-EWITCH® detector utilizes all
industrial grade electronics and is housed in a heavy steel
enclosure

APPLICATIONS

Kay-Ray's 4800X ultre-reliable level system is applied 1o
solve & wide range of level maasurement problems across
many indusings The following examples llustrate some of
these solution Note the ditferent airangements of the source
housinps and L AMM-O-SWITCH* detectors to obtain the
desirad lavel informaton

FOOD

Syrups, concenirates,
pastes, milk products,
starches, malts, hops.
and other sanitary C I P
grade level measure-
menty

HYDROCARBON PROCESSING
Regeneratlor catalysts, Low
orallash towers, asphalt Liguid
oxidizer columns, acid/ Level

hydrocarbons, and other
heavy loaming or high
temperature level meas-
urements

CHEMICAL PROCESSING

Pressurized reactors,
fluidized beds, lock
hoppers, acid/product
Interte zes, and other cor-
rosive, high tempera-
ture/high pressure level
maasurements

POWER

Fiy ash hoppers, plugged
chules, coal/limestone
storage silos, coal leeder
down spauls. and othaer
abrasive sohds level and
flow measurements

Digester. chip chute. chip
bin. stock chest, stock
tower, alkali lower, and
other corrosive liquids
and sohds level meas-
urements

CEMENT/MINING -
Crusher, pneumalic High and
pump, precipitator hop- Low
per, raw storage silos and Solids
other abrasive solids Level
level measurements
v Sl N W5t



NCH De

[ The Model GLS GAMM-O-SWITCH® detector utilizes
‘ state-of-the-art industrial grade microprocessor technology
| and efficient Gelger-Mueller tubes. All of these compo
| nents are pac kaged into one plug-in module and housed
, w thin i!l"rtl'd"y -f.n’ ed steel container The Mode! GLS
i (‘l,t\.""\(‘ O :,){\‘h’ e (Th,‘l'lv‘{ Y;"'xrvd"" girectly repia At' 'n" ’“f

6520 and 523 GAMMO-SWITCH® and Mode! 7305, 732¢

i and 7353 deteclors

|

Process/Diagnostic Alarms

PROCESS RED GREEN

tec or

CONDITION LED LED RELAY

Norma I
Alarmy

SYSTEM CONDITION

§ 4

Dels OO shoned
saturated
Gl 5 fallure
Uncalibrated
alib A

d \'

Internal Components

]f

i

| Microprocessor
Technology

_‘Slc_)qrce Housin

j ay has a family of source
{ € 10 match the
e of applica-

ng are avat

able to mee! any of the US
N.R.C ) and international regu-
lations. Either Cesium 137 or
Cobalt 80 can be suj

it tted 1o

neel the necessary maasure

ment requiremenias

Energlzed
Deenergized

Deenergized

Deenergized

Deenerguzed
Energued
Energized

Automatic
Self-Calibration

PROCESS ALARM

DIAGNOSTIC
ALARM RELAY

Energized
Energized

Deencrgizex!
Deenerglzed
Dennergized
Deenergued
Energized

Automatc seit-cal
braton sctvalng
push button

|| Beam
| Detection




INSTALLATION AND MAINTENANCE
'nstallation of the Mode! 4800X level system can normally be
accomplished without vessel wall modifications or
Jowntime. The source housing and GAMM-O-SWITC
Jetector are mounted with brackets directly on the vessel or on
adjacent struciures.

The source housings have no electronics of continuously
noving pars, and no regular maintenance 1s required

Calibration of the system is automalically accomplished by
wshing 8 button mounted on the Model GLS GAMM-O-
IWIT detector, The modular construction of the Model
3LS allows rapid replacement or inspections.

The Red and Green LED indicators display the operating
xondition of the system.

Power can be 115VAC or 230VAC; a backup rechargeable
attery with a 24 hour holdup time used 1o preserve calibration
ata in case of a power failure or brown oul. The Model GLS
1as a bullt-in recharger 1o keep the batiery charged

SAFETY

e gamma beam used by the source housings cannot cause
esidual effects in either the measured product or the handling
wquipment. The Model 4800X leve! system meels all applicable
J.8. and international regulatory standards, including those of
he FDA.

System Specifications

The Model 4800X ultra-reliable level system usually
consists of two components —the Kay-Ray Model
GLS GAMM-O-SWITCH® detector and one of
Kay-Ray s tamily of source housings
GAMM-O-SWITCH DETECTOR
Repeatability: % inch (Bmm)
Rasoponsge Time: 1-20 seconds - DIP swilch selectabie
Calibration: automatic-push button activated
Ambient Temperature; —20° to 160°F (~298° to 71°C)
Leve/ Alarm: 10 Amp 115VAC dual Form C contacts,
fail safe high or lail safe low~
DIF switch salected
Diagnostic Alarm: 10 Amp 115VAC single Form C
contacts; alarms on all possible
failure modes
Source Decay Compensation: Cesium 137 or Cobalt 60
- DIP swilch seleclable

Approvals: CSA Class |, Div. 1, Groups C & D;
Class I, Div. 1, Groups E, F, & G,
Class lll. CENELEC EExd IC T6

Finish' Chemically resisiant epoxy paint

Power Requirements. 115VAC or 230VAC £10%
50/60 Mz 12VA

Weight. 18 Ibs. (8.5kg)

SOURCE HOUSINGS
Source Material: Casium 137 or Cobait 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° 10 204°C)

Classificution: Meets all US N R C ) and international
source housing standards

Finish: Chemically resistant epoxy paint

Weight: 24 ibs. (11kg), 95 Ibs (43kg)}. 190 Ibs. (86kg)

or 450 Ibs. (204kg)

*  Maasurement
Control

s n USA 1900 Kay FaySensal e <%

Kay-Ray/Sensall Inc

1400 Bussress Canter Diive
ML Prospect, Il 60056

Tel (708) 803-5100

Telex 2870165

Fax [708) BO3- 5466

3 CAMM-C- SWITCH we egesteess - obmmaks Of Kay Ba,  « 1 by« S Shontions subwct Ko <1 nge withou notce + POSANNX 890




KAY-RAY ® Model 4800X
Single Point Level System

Instruction Manual

December 1989

Kay-Ray/Sensall Order Number

[C] General License (See Chapter 7)
[l Specific License (See Chapter 8)



Disclaimer of Warranties and
Limitation of Liabilities

The staf of Kay-Ray/Sensall, Inc., has taken due care in preparing this manual,
however, nothing contained herein modifies or aters in any way the standard terms
and conditions of the Kay-Ray/Sensall purchase agreement by which this equipment
was acquired, nor increases in any way Kay-Ray/Sensail's liabilty to the cusiomer. In
no event shall Kay-Ray/Sensall, Inc., be liable for incidentai o consequential damages
in connection with or 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
local regulations pertaining 1o the use of radioactive materia! in this application

Installation, dismantling, relocation, maintenance, repair, and testing involving the
radioactivematerial, s shiekling, or containment shall be perforrmed by pe‘sons
specifically licensed by the U.S. Nuclear Regulatory Commission or agresment state.

NOTE: Handling of the gamma portion of this system can only be done by properly
lcensed personnel. I a licensed individual is unavailable, consult Kay-Ray/Sensall,
Inc., directly at (708) 803-5100. Kay-Ray/Sensa/l has a complete Field Service staff of
vained and licensed technicians available for installation and sta tup assistance. Field
Service rates are available upon request Training classes are avaiable from
Kay-Ray/Sensall which provide background needed to meet the NRC requirements for
licensing personnel.

The shipping regulations of the Nuclear Regulatory Commission and the Depaitment
of Transportation are continuously being updated. Therefore, BEFORE you retum a
radioactive source to Kay-Ray/Sensall, please call our Service Department at
(708) 803-5100. You will need to obtain & return suthorization number before
you can ship the source housing to Kay-Rey/Sensall. A qualified Service
Representative will tell you how 1o pack and label the source for safe handling and
transportation. Kay-Ray/Sensall reserves the right to refuse shipment i the above
procedure is not followed.

Kay-Ray® snd Gamm-O-Switch® awe registarsd rademarks of Kay-RaySensall. inc.
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Principles of Operation

ABOOX Polt Lvel 8 & ngged, NON-CoMacting gamn evel o0elesior use
the needs of dfficul or otical process condtions. The Model 4BO0X
es the level of & maenal by measurng the mass Of malena Detween Ihe

getector. & gamima Deam Nuch ke the X-rays useo If medical diagnosti
Jysed 10 sccomplsh this. T w gamma beam is direcied In 8 com o0 wWay

2R B Cross SeCtion Of the vessel, & Qamma oetedt the Opposie Side OF the
& Oetects 1he Change N INnenalty Of this Deam as the Matenal in the vessa. DELLES
measyuremeant leve

gysiei: operaies Dy sensing the presence of either a high strength or 8 10w
strength gamma field. (A low field could be no radiation &t all) When & high gamma
field is sensed &l the OMector, the sysiem assuMes that the produdt ieve! i low, thus
sllowing & direct psth for rediation 10 travel rom the sOurce 10 the detecior
Conversely, whan [ittle o no radiation Is sensed by the delectorn the sysiem assumes
that the radiation path is Diocked by materia! in the vessel and the proper high ‘eve

swhching action ts inlia‘ed
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Figure 1 1A - Single Poimt Mounting
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Figure 1.1C - Dual Besm Mounting

wmmwmmm.mwmwmm
10 the gamma beam intensity &t the detector with an emoty vessel As the materia
mwwwmmmmummumumm
the delector and the output Of the Jetecior Cecreases. This oeector vutpat is

provided 10 the inmegral electronics.
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influence on the 4800X.
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Figure 1.24 - Gamma Beam Intensity - Empty Vessel




1.2 Satety
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Figure 1.28 - Gamma Beam intensity - Full Vessel

Each 4800X instaliation must recognize the local regulations covering the use of

gemma-based measurement systens. In the Unfted States, the 4800X is recognized
as & sale measurement system.  As such, for specific applications, the Nuclear
Regulatory Commission (NRC) has therefore granted the 4800X coverage under &
general license. The requirements for the general license ase as foliows

The system must ba a single pont level instaliation.

Each proposed Installation under a general license must be reviewed for
~“toty by & Kay-Ray-/Sensall sales enginesr. The customer must provide ali
necessary drawings, sketches, dimensions, data and other documents
necessary for 8 proper evaluation of the instaliation.

+ Source housings must be model 70628 for activities up 10 100 mCi or model
TO63P for activities up 10 500 mCI. Source activities greater than 500 mCi
may not be distributed under a general license

« The system must be mounted on & 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 pan of his body in thegamma beam, a guard can be instalied 10
achieve this goal if the source is mourted on & vessel No which access is
possible, an interiock system must be used



Svstem Description

A an v“.'("' 'ﬂ‘
glarm ralays

Rugged system with source housing, and Gamm O-Swict o O eC1On
mourted oulside existing vesss!

Measurement unaffecied by dust pH, Of pressuré aN0 1eMperatlure extiremes
whh veLss

Measures ievel in 8 ling all the way ACrOoss 1he vesse Aot just & ONe side

nausinia g‘h:)ﬂ MO OO0 '4‘“.""‘ AN siecHIonK DMPONeMS
Gamm-O ’.w".,.“. O ecion

used ir

Non-imrusive

Battery Backug

NG COMAINS & Propory 6lLed Qamma source A w0 position shuner
omrols the emission of a gamma beam. Wnen (he shutier is Closed and
the source Is shislded, aliowing for safe storage shipping, and in

alation
the shutter open, a gamma beam s emitted. For sl 1iglé POINt appLCations this
ws 8 10° conical path. For dual poimt applications, &8 wedge shaped beam

*is usually provided. The exceptions 10 this are

#* diameter source housings with sources greater than 2000 miil use
&' xTr

10" diameter sowrcs housings with sources less than O equal 10 2000
mCl use 30" x 7™

10" diameter source housings with sources grestar than 2000 mlil
use 25°x T

wsings are evallable in four diameis s 4 inc! (100 mm), 6 in¢t!
mm)., and 10 inch (250 mm The comrect size Is dired

and the required limis of surface radiatic Two of the sz




2.3 Detector/Electronics

231 Detector

2-2

nch. are avaliable in steiniess steel  Model numbers 107 the BOUCe NOURINGS
with vedge shaped beams are. 4" 70628, 67063, 6°-70638, 8 .7064 ang 10°
Model numbers tor the sowoe housings used with conical shapad beams
& .70628P §'-7063P 6'-T063FS, 6°-7064P, anc 10"-7067P. In sadition

dual beam source housing, Model 7080, which can be placed between two
and used 10 direct 8 gamma beam in twe directions through both hoppers

Cesium 137 (Cs 137) is the isolope (gamma source) usually used wih
ABOOX. 1 has & hatt ife of 30 years, which means that 50% of s activity
over & 30 year period.  The isctope Cobalt 60 is periodically used In
where the vessel walls are mxtremely thick. Cobalt has & hatt ide of 6
isotope 18 placed In 8 double-walled stainless steel capsule which Is
nirogen eak 1ested This capsule 18 secured in the center of the lead
housing

Even though the chance of leakage of gamma material is very remote, the Linfed
States Nuclear Regulatory Commission (NRC) does require that the source housing
bo leak tested at regular intervals, not 10 exceed 3 years. For further information, see
Chapter 7, General Licensing Requirements, of Chapter 8, Speciic Licensing
Requirements, whichaver is appropriate

NOTE: Handliing of mmmmmdw:wsmwuwudmbym
licensed personnel I & licensed individual Is unavallabie, consult Kay-Ray/Sensall,
Inc., directly at (708) 803-5100. Kay-Ray/Sensall has complete Field Service staff of
tained and licensed technicians available for Installation and stastup essistance.
Fiald Service rates are avallable upon request. Training classes are avellable from
Kay-Ray/Sensall which provide background needed to meel the NAC requirements
for licensing personnel.

L

H
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The detector/electronics unt consists of a Geiger-Muelier (GM) tube and an
mmmmwmummmmmmmmnmm
housing.

The GM tube exchation vottage supply, 700 VDC, is applied 10 the inside wall and
center conductor of the GM 1ube.  When the gamma photon strikes the gas in the
detector, it creates lon pairs, The -700 VDT forces the charged lons 10 collect on the
inside wall and cemer conductor producing & small current pulse. The pulse rate is
directly propontional 10 the number of photons striking the GM tube.

Quipat indicators are provided by the Process Alarm Relay, the Diagnostic Alarm
Relay and the status LEDs. The Process Alarm Relay indicates ff the level of the
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3.1 Genersl

3.2 Mechanice! installation

321 Source Housing
installation

Installation

To function as designed, the source housing and detecior/electronics must be
property applied. This chapter describes the recommended procedures 1or SIandarc
apolications. Should these procedures prove inadequite for 8 panicular application,
consul Kay-Ray/Sensall for specific recommendations

Every application of the 4800X Systern has exacting requirements both with respect 10
the application as well as radiation safety. To mee! the neecs of the process, the
equipment must be installed property. To assure sale operation and 10 meet
governmantal requirements, the installation .nust be preplanned according 10 the
recommendations of the supplier Al the time of actual installation, efther the supplier
or other properly licensed personnel are required 10 be in atendance 10 varity the
safety of the system

The system is shipped In accordance with all Untted States Nuclear Regulatory
Gommission and Depanment of Transponation Reguiations. The source housing is
shipped with the source shumer block locked In the closed poshion. The lock must
remain in place until instaliation hae Lwen completed and the system is ready for
stan-up and calibration.  ¥ays for unlocking the shutier block padiock are sent
separately 10 the cusomer,

The source housing should be mounted on the vessel wall Opposte the detector
unless specilically designed for a non-standmJd (chord) mounting. The posttion of the
s0uce housing I8 Oetermined by the desiied measurement level and application,
single point or dual point. Be sure 10 allow adequate clearance for Instaliation and
maintenance of the extra source housing structure, and If required, beam shields
ANG/or actuaton cables.

The gamma beam from the dual point source housing Is highly directional, thus It i
necessary that the source be directed at the detector with the beam oriented in the
same plane as both detectors.

CAUTION: The unit is shipped with the shutter handle locked in the *store’ or *closed”
position, and the lock should not be removed until the system is completely installed
and ready for operation. Care should be taken when mounting the source housing, 1o
ensure that the gamma beam is properly oriented and that access to the shutter
handle is not resticted.




3.2.1.1 Source Housing Mounting for Single Point

Yo place the source housing on the vessel, first measure from the base of the vessel
up 10 the desired measurement point and mark the vessel m that location Next,
pocnmmom7mnmmgmm(ormmmmmmmum)onw
vessel wall as llustrated in Figure 3. 1A. Remember that the size and type of the
source housing effects the cemer line of the gamma beam. Be sure 1o line up the
mounting brackets accordingly.

Once the brackets ae located correctly, attach them 10 the side of the vessel They
can be ahached by welding of bolting 10 the surface. Next, atiach the source housing
10 the brackets. (See Figures 3.2A through 3.2C for source housing dimensions.)
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Figure 3.1A - Mounting of Single Point Source Housing

3.2




ed meas

Nexi, positior the Voge 7654
g Means) of the vesse! as lliustraied ¥ Figure 3
» of the source housing determines the patterr beam Be sure

the mounting brackets accordingly

4

the bDrackets are located

an be anached Dy weid

the bDrackets (See |




3.2.1.3 Source Housing Mounting for Dual Beiin

Radlistion Beam Shields:
Installation

Because the Dual Beam Sowrce Housing, Model 7080, is localed between two
vessels, the suppon 1or the housing is usually 8 free column  To place the
housing correctly, simply provide & suppor base postioned 2¥4* (69.8mm) before the
desired measurement level The support base must have 4 holes, 74e" (11.1 mm)
diameter, 1o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>