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PHILADELPIIIA ELECTRIC COMPANY
, .. .

NUCLEAR GROUP HEADQUARTERS
'

,

955-65 CHESTERBROOK BLVD.
. WAYNE, PA 19057 5691

. (215) 640-6CO3
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p .

NUCLEAR ENGINEERING & SERVICES DEPAKTMENT

June 13,.1991

Docket No'. 030-30512

License No. 37-06752-0S

U.S. Nuclear Regulatory Connission
Region I
Nuclear Material Section B
475 Allendale Road
King of Prussia, PA 19406

Subject: Philadelphia Electric Company
Application for Anendment to Byproduct
Eaterial License No. 37-06752-08

Gentlenen:

Enclosed is z.n original and one copy of an' application for .
anendnent to Philadelphia Electric Company's (PEco's)' Byproduct
Material License No. 37-06752-08. This amendnent application is

being submitted in accordance with 10 CFR 30.34, and in
accordance with 10 CFR 30.6.

PECo requests that the byproduct material license issued
for the possession, storage, and use of a sealed Cesiun-137
source, for a the:moluninescent dosimetry (TLD) irradiator, be
amended to allow specified PEco personnel to renove and reinsta'1
the sealed source in the irradiator. As currently stipulated in

the byproduct material license under License condition No. 14:

"The licensee shall not perforn repairs.or alterations of the
irradiator involving renoval of shielding or access to the
licensed material. Renoval, replacement, and disposal of sealed
sources in the irradiator shall be performed by a person
specifically licensed by the Connission or an Agreement State to
perform such services."
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q June 13, 1991
,U.S.'Nucletir Regulatory Connission Pace 2
' Nuclear Material Section B

..

P

s

In order to f acilitate access to critical components of the
:irradiator:during preventive and/or c,orrective paintenance, the

-

;

lead castle containing the Cesium-137 source r.+st he removed. ~

The contractor designated to perform the scheduled'naintenance on
the irradiator is not specifically licensed by the NRC to renove -
or reinstall the licensed source. .Therefore, we are requesting
that the byproduct naterial license be anended to permit the
following PECo personnel to renove and reinstall the sealed |source as necessary to acconnodate naintenance activities.

>

The attached infornation provides the names and ;

qualifications of those PECo individuals that we request be '

pernitted to renove and reinstall the licensed material.
Inf ormation concerning radiation protection efforts during

and installation of the source are included in j
renoval, storage, !

the attachnent. In addition, some supportive infornation is
I

provided on an NRC Forn 313, " Application for Material License," |and is part of the attachment. ,

,

fIn addition, pursuant to the requirements of 10 CFR 170, !
we

have enclosed the filing fee in amount of $200.00 for'processinc
f

~

this license amendment application. r

If you have any questions, or require additional
infornation, please do not hesitate to contact us. !

!

Very truly yours,

k f ,t/

}Y jG. 3. ~ e ck
,

Manager i
Licensing Section
Nuclear Engineering and Services |

'i
,

Enclosure
Attachment

cc: U.S. Nuclear Regulatory Connission, Document Control Desh
(w/. attachment)

bec: R. N. Charles - 51A-1 (w/ attachment) I
"

R. J. Scholz - 51A-3 |"# J. R. McFadden - VFC '

"
D. M. O'Connell - VFC "
M. M. Wager - VFC

"
S. T. Hannann - SB-2 "R. M. Krich - 52A-5 '

"Correspondence Control Desk
DAC
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ATTACHMENT

. .

.

Individuals for Which Authorization is Requested to Remove and to Reinstall Licensed

Material
.

g_ Name of Individuals
. ,

_

o John R. McFadden
o Deborah M. O'Connell (name changed, previously Deborah M. Rombold)

.

.

Individual's Traininc and Education
...

o John R. McFadden

Education

- 1967-1968, M.S. Radiation Health, Temple University, Philadelphia, PA.
!

- 1968-1971, PhD Bionucleonics, Purdue University, West Lafayette, IR

Training
i

- Principles and fundamentals of radiation protection and good safety 1

practices related to the use of radioactive materials.

- Radioactivity measurements, use of radiation detection and measuring
instruments, and monitoring techniques.

- Mathematic.s and calculations basic to the use and measurement of
'

:
radioactivity.

.

' "
- Biological effects of radiation.

o Deborah M. O'Connell

Education

- 1977-1981, B.S. Radiological Technology, Thomas Jefferson University,
Philadelphia, PA.

.

.

'

4
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Training .

- Principles and fundamentals of radiation protection and good safety
practices related to the use of radioactive materials

,

"E
!~~

- Radioactivity measurements, use of radiation detection and measuring.
instruments, and monitoring techniques. 4

.

- Mathematics and calculations basic to the use and measurement of
,

radioactivity.
:

- Biological effects of radiation. ]
:

Individuals Close Familiarity With/ Actual Experience in Irradiator Use
.

.q
,~

o John R. McFadden .i

Tvne of Irradiator Dates Location ,

1967-1986 Temple University
-

Dry Storage / Gamma Philadelphia, PA
Irradiator for survey !

,

meter calibranon. !

196S-1971 Purdue University ;

West Lafayette,IN -
,;-

196S-1971 Purdue University ;

Dry Storage / Gamma . West Lafayette,IN .

Irradiator for studies .i

of radiation effect.s on .

biological / chemical
materials. :

. .<
*

Medica) diagnostic X-ray 1972 Philadelphia Health
Department

machines.

.

-2- ;

;
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Tvne of Irradiator Dates Location
'

:

Medical diagnostic X-ray 1972-1974 Nuclear Rr 'iation j

Consultants j
machines and medical

' Nc. Haven, CT
-'1

'

therapeu:!c X-ray (0.25
-

and 4.031eV) and Co-60 j
machines. Manipulation -!
using tongs, etc. of !,
unshielded therapy sources 1

(mci quantities of Ra-226, -;
Cs-137, P-32, and 1-131). ;

Dry Storage / Gamma 1974-1984 General Electric Co. !

Irradiators for survey. Philadelphia, PA -i
.

meter calibration and i
studies of radiation on
electronic systems.

.

Manipulation using tongs,
.

'

etc., of unshielded
,

,

sources (mci to 10 Ci ;2-

quantities of Co-57, !
'

Co-60, Cs-137, Se-73, i
'

and Ta-182). i

WE 2001 Series TLD 1988-1991 Philadelphia Electric :

Co.Irradiator with 2 Ci
Cs-137 source for

Philadelphia and i ,

: i

irradiation and/or
Wayne, PA ,

;

calibration of ;'
4 s

thermoluminescent 1*

dosimeters (TLDs). . q<

Observation of and
,

1
'

assistance to .i

authorized service -

representative in 1)
assembly and disassembly
of. lead castle,2)- '

installation and removal ';

of source cylinder into- '

lead castle, and 3)
s

installation and removal-
of source capsule into i

'

source cylinder. i
!

|

l
'

-3- ;
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.

o Deborah M. O'Connell

Tvne of Irradiator Dates Location .

!

Medical diagnostic 1979 _ Thomas Jefferson .

1
'

X-ray machines. University
Philadelphia, PA

'

Dry Storage /Cs-137 1980-1988 Peach Bottom- i
;

Irradiators for survey . Atomic Powe'r
Station andmeters, self-reading '

dosimeters, and Limerick Generating _

thermoluminescent
Station, Delta and g

dosimetry badge Sanatoga, PA, l

calibrations. respectively
?

- WE 2001 Series TLD 1988-1991 Philadelphia Electric |'

I 1rradiator with 2 Ci Co.

Cs 137 source for Philadelphia and- :

irradiation and/or Wayne, PA |
;

calibration of
[thermoluminescent*

dosimeters. Obsenation
.,

q
of and assistance to '

authorized service
representative in 1) ,

|
assembly and disassembly ^

of lead castle,2) ,

'

installation and removal
of source cylinder into
lead castle, and 3)
iaitallation and removal j
c source capsule into j
source cylinde- .

.

I

Description of Source Remos and Reinstallation Process :

The 2 curie Cesium-137 source is installed in a source cylinder which is secured in a i

lead shield (castle). The shield is a right circular cylinder that is 16 centimeters in diameter' - :

and 20 centimeters high The source cylinder / shield assembly is secured in the irradiation !

chamber of the cabinet. The removal and reinstallat'on of the source cylinder / shield ~ -|

!
,

M.

'
,

l
i
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.

assembly will be performed in accordance with the directions specified in the manufacturer's
operating manual. A copy of this manual was submitted with our original byproduct
materials license application for the TLD irradiator on March 24,1988.

l

Prior to removing the source, a g run will be performed in the vicinity of the -,

irradiator in which a dummy source capsule will be handled with a remote-handling tool
(approximately 1 meter long) and placed in a Department of Transportation (DOT)
approved shipping container. This shipping container has been previously used for shipping

-

the Cesium-137 source. Following satisfactory completion of the_ dry run, the actual
radiation source will be removed in the same method as that conducted during the dry run.
In addition, a dry run will performed prior to reinstalling the radiation source.

The individual performing the removal and reinstallation will wear wholebody radiation
dosimetry badge, a wholebody self-reading dosimeter, and extremity TLD dosimeters.-
Radiation surveys will be performed and appropriate posting established in accordance with
the requirements of 10 CFR 20. Previous removal / reinstallation operations performed by
NRC licensed individuals have resulted in exposures equal to or less than 50 mrem
wholebody and/or extremity to the individual.

After the source has been removed and placed in the DOT shipping container
temporarily, the source will be constantly attended or kept in a locked room. The| source
will be reinstalled to its fully shielded configuration in the irradiator on the same day that
source is removed after the necessary maintenance work is completed.

..

e

f'

e

L

)
l.

:

5-

!-

I
i

. . . - -- ___ _ _ _ __

__j



_ _. . -

.
. .

..c. e. m
.

;"."! " " '' ..o....m.....u.... . .

. - . . . . .
ApruCATION FOR MATERIAL UCENSE D'. "7,. ,,

f

skit.UcT40.r$ SE E 1.E A...C'86 A fl LtCt 51 A P'UCa fiCPA GiJ.Og rp. ;g!Aggg .gg;94Cf.%$ 8 Ca (cu.gg t sq, ap,pg3,,gg gg g;; 7,.,g gC,,t ,"C. T E tifest CC.* stTED APPLICATIO*v to T.E mRC C88 SCI 5.EC68itD titCm

.s p...t s e s.c.i n .u s .=uca ic s .... " . CU * * f L f* * ' 8 8 .* '
ne

.O.s
wig .. .f CUL,.A,0.. CD.e 15 0

atti e s..e.es... io . .g me.., g gs ,, ,, pop., ,,,, ,,
.v s.o.C,0* PWt L e , cit . 0 sfE .a6 8. . I,*. h 53 *"scp s . St.0. enec.f to.rg 10S.* 0 cg se se

.

geca,t t. e. 90 9 F*ts A*uCA,'O-8 8 FCLLD S. 8. wow A88 4 3, L.T..Ll a. .g agtA,0.. CD .ss'c= .s cre, mAtt p *

,99 .8
** 6

cit. Dest 5 oc,t.es C St.,sc
-et 3 e.:

.t t
rCa0

.c. . .f f.,g.k. O t
. ILL , sg aniJ,o.. rc h g

o. vs. o.,T.Ts .t.
.. f. thf'

t.e, p. c.o.gt st,,e.=s Lv.a ...
..,LA.D

r g

, s o anuc s t.m.r . . ..cDE asL .D.e J. . . ,0 .*. s co j.

*E . . s.A.c p .s e apo, e.64 0. .a s.as L.aw.s.a.. o ,..., . ns.., s. 4,s 10-
D. s.vo =G. as . pae .ptsc,a,sp 6. io .aove O..c ., gs.s,y

*

j*e o o ., o
..es ,o ;

W 3 WLL . .gGULA,0,.9 CD 13s0 , .f Gio t
s uc .a.g.ta6 Sf e rD. g

.

g3e .Lla W 3 u U s. .g t40.a to.. CD, 118C.,t.C.t G,0 nr
JL. . i

a .G 0. .a. 0.v.t .a 89*'.

sa

8 at t...L ..Dba **0 te 80. SS C ?ess. .
. . 8 . a,. *L ,2. ,D rv t. But, E tote -{L G D., a e, s .

au m..c.i.. a....... ...,,u.e , .. -....,. u.e.u... 3

,v. .. w. .. c = . u. ~. .u.,. u .n........ .....~su a e. a . ,-

,..u
.a....w..

u u. .... ..a.,...a. ...,c.u.e. ...,,,. m n . .. ..ac.. c e. ., o .gu , .. ,
. ..... uo ie io

v i u ...w..u
0-

U..S u.c..i.g a.g C.v64.,.0 , cc 13se.,io-
.t c.p. si

. ,n. . a. e..er.o. ne )
A,p.,..e v., st.n,. ssi,t race .o i .uco .. ..cuu ro.. n. .n. .,3.e .se ;

n m.a.L .o.i. ..c.,*.e.n :,*c. ::,ie. *,ga}$) .

0.o c.
g.

.n. t ggt.o 70,

. .
.

s r,e., t oe, n ., .,. a. . .,.,s . ., n. n . . . .,0 9 CD
,,e n v . u.c, so.,eu . . . .m o .. . . . . .. . . ,, ,,,, ,, ..,, , , u, , ,,, , ,,, , , ,,4 .

, , . .

. -uc .8'ES.D. JU
. . ~

a 8s 36.J0c 0W& et t. .DVLA sSD
g

. ..: s .. . ~ec. ne ee. <ce. . , ... -
. .. . ..o .. .v r, .c e* e u ci. ...vo <,. .. n.,.

]....uo,u Philadelphia Electric Ce:pany
..

A . . .. u,,,e un m .v ... 37-06752-08 <

1131 Old Eagle School Read
!] c ,,.r.a. e. un n =r... k'ayne , PA 19057

.ttn: TLD Frocessint/J. E. E:Tadder i2 .:e. w ,. ... . wn.ie : u. .... ..u n vn : c. .:m m :
i
i

S M AS ITEM 2 ABOVE.
.

t

. .. . .. .. . .m. n c e, ,,n . . . . eu ,-4 ...po m, 1

g ,(s o..e..
.u .

3. R. McFadden
.s. ., ,u . . .. c .. .. o . . . . . . ... . ... . . .. . .. .c=. e . ~ e... . .e ,o n ..o.,e u n: ..n ,., uc ,,n . ,,), .,,5 71 - 7 2 0 L

215 I

3,,,
9 . 0*0.ef *.. * ,0..* L ;

e _ . . - . . - . - . . . . - - . . . - . . . .en . .:. c. oc,,no . . ...u.a .. .m:.
. ,-

,

i
,

e pev.r.ep.u.s. . . r.ae s.a.t e .0 8 0.. ,.0. S. * f t. **cc *. . . .C ..e * - f
... .3... .. a e '.. ~ .a.e. -e~.e..a .c... . :...i2 m ... .n...c.u ....,

[e.ae..no....r..~oc..
, . .e,0,.n ... s e m

.

; ,, . am .. .. c . . .. ; un,m .n m .u . . ~,- .m..

,,c......u..c,. . , . ,....-vo., ...u..cs... .un.u. n.......n......c ,..l..ev.,
. , ..re corce.- x. imen: s 200.00 . ;

e o.cin ..:.nuc = .......3..,

.. . po c.e3.., . .. . .c.,. t,. . n,,uv.c., un. ...,c ..e,. o u . . t . ,.. .~:ic .. .. n. ...,n. , n . ... . ,... . 2 ... .... .

.., ...,.. .n,......e . . .n, c . ...c.r.e..<-o cu . c u. .c . . . y e n , ,, ... . . . m , s . : . . .. c e, ,4 . .: ., -. eo .. ..
.. .. u . u .u ....

....c .u. , e..n. e.e.. ..m. .e. .e,v.. n ,., . , n v . , ... ... n,.. . c..~ . e . .. n. .o . .u.ou . . .o r . .. .. . .. .. , u s.. .. .

uw ... u .. . uce . r.n m.....~.... % .w.cwo ;
.4......s...........o. ;g,.no....n..... g. a p. . , - .

1

.m... . ~ . . .
t-a . ,m

. .... . . c., ..a . i u a...

,.em..o,....u.....~....c.w.....c.s......,<,~.ii < nw. .,o.-"- ,. _ . . .. - .---
. .: . . e, . y.. i

.P .e.:n
.c.c.,sou ,,.e..c..a ..

....c...r .u.y. , e. . .. .o ,.

.p.p.gy es.. mag,ig. g ...:..,,
.

,9g

e
IP_ . el. ayF_ _- .,,,,g

, , , g p,, , ,,,, . .. -. e w .m . . .

1, .. -: > , , -
ia n.

#086 .c list 08tLv
..et p. . g 3 .it 4CG .It&*,tLD*. CD t.,

. m ..

. eu.. . . a .. n r .. e . . . . . .
2...

.....c..c.n.,............a

* The information necessary for item 5 through Item 10 was previously +

provided as part of the original license application. submitted on
March 24, 1988, and is unchanged.
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THEORY Or OpCRATION
*

<

!

WE 2001 TLD 1rradiator is designed to accommodate 10 magazines of 50
'

1bv
- dosimeters each lie 500 dosimeteral. uf

The magazines do not t. ave to be f ully leaded with dosimeters and also do not
necessartly be loaded in consecutive ra:k posations.

button on the electronic consule the rack motor will drive
*

On pressing the star t d motor
the rack to the position of the first magazine f ound in the rack. The f ee

*

i he Cs 137 . +

will then f eed the magazine through to the lead castle conta ning t >

.
' ' arradiation source.

3
inthe first dosimeter out of the magazine and place it

The dosimeter arm will lif tf ront of the source for irradiation. The time of irradiation is preset by the timer
I

*

in the electronics console.
-

.

Af ter the preset period the dosimeter is replaced in the magazine 'end the next
f ound. This process is continued until all dosimeters in one magazine

' i

j
and the nextdosimeter isirradiated. The magazine is then returned to the rack ,

d.
magazine continues the process until all racks loaded have been complete
have been |

alarm is given to advise the operator. . i

At the 'end of the cycle an intermittent >

.).

Indscators ,

The electrcnics console has two LCD displays marked rack and dosimeter. f
.

al Rack

This indicates which tack number containing a magazine is being irradiated. ,
.

.

|b) Dosimeter *

Thss indicates which dosimeter in the magazine being irradiated !

r

:-

Interlock
'

,

in the instrument which prevents operation
.Tnere a s an electrenic interlocka) under any alarm condation,of the anstrument t

|*

i

Timer ;

. Tha ' timer which is located on the right hand side of the top rack can be set f ors to 9990 hrs. ,,

irradiatien times by means of the thumbwheel switches from 0,1 .Ipreset
f

'

!
:

?

!

,

f

,

&

e

i

.

--- ~. - +- ,r. - - ,--y -



!

. .

.

b5
~

J. 2. c T J/
crcRAtlcn

L.O. A. D. .I N. .

a) Ope n door on rack in crder to load magazines
are numbered 1-50 with 1 closest to lead castle

(ie, the

b) Load magazines which
teeth en magazir.e towards the back of the in s tr ume n t ) .

the rack dcor is clcsed again to ensure ccrrectgear
c) Af t e r loading make sure that

cper ation cf the instrument.

AL. A.kM. S. . .

alarmfive centinuous alarms indicating faults and one intermittent
All alarms can te silenced by pressing the * step" buttonihere are

indicating ecmple tion.
on the electronic consule. pressed the machine will not start.
Note: If the step * butten is not

T yt.e of alarrs:
a l-Scur ce posi tion"

This alarm will occur if the
start- butten as pressed to commence irradiation

LED will
and the source is cot in the ccrrect FCsition for irradiation and the
Turn bandle until it presses aga2nst the 12m2t switch on thu lead castle and
light.

electrcr.ic conscle will turn eft. The alarm can be salenced ty
the LED on the
pr e ssing the - s tcV butten.

Rack Fault"b) *

This alarm ir.dtcates that the door en the r ack has net been closed properly.
Press the astep- button to silence the alarm and close the door to turn off the
L.E.E.

c) * Doutl e mag a:ine *

Thas starm andscates that a mage:ine has been doubly leaded anto the instrument
the Eall te under the lead castle and the place in the rack for at tc return toPr e s s t he *stop" button to selenceJoaded wsth a magazine.we)) have also been to turn the L.E.D. offalarm and remove the magazinethe

d) *Fo-er railure- |

Thi s L.E.D. will light and the alarm will sound, 2f a pcuer failure occured
'

should lock to see which magazines
arr ada aticn of dos 2me ter s. Dr.e Dn pressingdur2nq the

have been completed and these shculd be removed f rom the ut.it. being
the stop bJtton the machine will return the magazine of dosametersand the rack will move to the fully up positson,
arr adiated to the rack button irradiatten of the rest cf the magazines wall
in pr e s s a ng t he " start"
commence.

second intermittent alarm will sound to makeel on completien cf a full cycle a 1
the oper ator aware of this.

7
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fl If. as' dosimeter gets stuck on leaving or t=ing returned to the dosimeter |magazine a time out will occur. The same will occur if'a rack cannot te fed by 'i
the DC motor in under the lead castle or be returned to the rack. This alarm {
is a 0.1 sec. Intermittent alarm, which turns of f all motors and can be reset

{
by pressing the "stop" button. This also resets, the machine to start position.

'

.6

All magazines .that have been irradiated must be removed to avoid double irradiation. ,

I

g) A continuous alarm will occur if the irradiator's right hand side door is
,Iopened while the unit is running. This switches all motors of f to avoid

Inone getting his or her hand caught in a moving part of the instrument. ~j
closing the docr the irradiater continues from where it was interrupted

-

.!
in the cycle. .l
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AsstMEtY cr LIAD CA5Ttt AND LCADING Cr SCURtr .

!

1. Pemove the aluminium plate separating the lead castle from the rack. Note; Leave

square tubing cross bar and angle brackets so as not to have to set * light barrier '

af ter ' leading of lead.
.

2. Locate no. 5 on the lead castle asse=bly drawing. (groves machined at base cf lead). .

To load, move bleek carefully forward towards the dosimeter push-up assembly (alum- f
'tinium bridge no 19 contai .ing brass moveable push-up red) until it just seats.

Notes For easy loading use handles supplied in spares box. Push bolts through to ho) ;

in lead bleck. -;
-?

3. Lecate lead block no. 4 (bleek has groves machined at lower end). Hove this bleek
'

gsntly into position with flat end towards dosimeter push-up assembly 19. j
Screw the two lower Emm bolts with steel spacer 18 into lower lead ring at this j
stage.Lodd bleek 3.2 and 1 sequentially in the same manner. Screw 1 to lead block 1

with Emm bolts supplied. I
1

4. Locate sleeve B. Leave whcle assembly mouoted as is. Remove nylon stop and turn hand. .
*

so that scuree holding strew is visable. Eemove 1 m loading rod 21 from frame cf
instrument located en the inside ef lef t hand decr. Remove hook 22 meunted en eress
bar of frame in main machine and screw to handle 13 by removing ene ef the har.dle .}
retaining screws. ,

'

5. Place sleeve 8 into hole in lead castle 6 and place a spa:er (eg. vcoden bleek)
under it so that the hole fer loading source is visable. Load the source using ' ,

ypur own manipulater with side that is net'nurled f acing aperture in cylinder. {
!Screw holding screw 14 using teol 21 into cylinder ( make sure not to apply to mu:h

pressure to socree). ;

6. take tool 21 and place it through hoek en tcp of eylinder. Hold firmly and lif t .j
eylinder slightly, in crder to be able to remove wooden block. Lower cylinder ;

gently and completely into sleeve. |
-

5

7. Remove hook. Replace screw in handle. .
' ;

8. Screw sleeve 8 to lead making sure to use washers in the front two holes. f.

!

- 9. Mount micro' switch bracket to plate B. Adjust the micro switch so that when handle
is turned against the nylen step the rwitch is activated. .i

-|'

.

10. Place filter 25 centaining 2mm pleziglass into alt: in lead castle, a

I

'11. screw protecting cap 23 to steel plate 9.using $mm screws supplied. t

I
12. Place lead cap 20 on tep of handle. -r

!
>
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!

fThe system is centrolled by a micro pr=cesser centro 11er which drives two stepper *

drives, meters and two DC motors. '}
The position of all light barriers. limit switches and meters are indicated in .!

Tig. 1 ,

. <

CNECKS
simply

In crder to check the operatien cf all light barriers and limit switches,
two motor drives and the five relays in the machine. (Note;these are *

rehove the The SD 2 drives are not interchangeable).
not in the electronic console.) Ncte:

,

switches manually, watching to see ;
switch the' instrument en and operate the limit
if the respective L.E.D. on the micro precessor centro 11er turns on and cf f To

!

test the light barriers simply inter"upt the beam and watch the respective L.E.c.
'

'

.on the micro processor controlier.
,

i
If switching does not occur replace the c=mponent.

~

rautts

.

.a) Ne tower
3,151.Check main fuse at rear.on electronic conscle, i

No LCD Disolev er lanes, a 21eht en en/of f , start end " ster tuttens butb)
micro processer centro 11er as powered

,

1) check f uses in SD 2 stepper mater drive medule.
check fuse in dis = lay module 1C90 en PCS in slot behind frent panel. Remove'2)
front panel of module to locate fuse. ,

change -transformer medule 1069 cr "sD 2 stepper motor drive .-3)

c) No drive to a stecuer meter
This can be checked by manually checking to see if a stepper motor is not powered.

'

(will rctate freely with no power otherwise it will be locked in pcsitien)
,

'
,

Fault
.

1) no drive to one stepper actor cnly. .

,

'
check fuses in respective stepper moter drive

.a
.1a) !b) change drive or rotor,

i !

21 no drive to two stepper meters .h

a) check mains fuse ,

b) replace transformer medula
"

d) No drlve to DC motor
|al check respective relays located in main machine

check fuse 6.3A behind display medule 1090. Remove front panel of medule f
b)

to locate fuse. (top fuse on PCB)
i

e)~ Maca-ine does net feed out of rack
feed motor turns but does not engage gear on magatine . check solenoid and

_|1) }solenoid relay.
fuse behind display module.1090, fuse 6.3A. (lower fuse on F02)

.

2) check

4 -)

e

u

?
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'

cf source for irradiatiorfeeds in and first dosimeter is pushed in fr:ntel Maca:ine
but does not cent:nue.

,

$

1) replace timer
r

.
#

,

!

A.L. I G.N.M.EN.T.. .

Only necessary when replacing a limit switch.With no power to instrument.
.

. '

1) Door limit switch
switen in position that the door latch operates the limit switch.set

21 Source limit switch r

teune handle on lead castle so that source handle operates this switch
~

:i

and rack down limit swit:nes_
(

3) Rack up

so that rack operates these switches in the fully up and down positlens.
P.oun t i

4) Desimeter down limit switch
this limit switch tc a position where the magazine can move under

funually set
the lead castle without hooking the dosimeter arm.

a

r

5) Desimeter uu limit ewitch d

the dosimeter out of the j

Place a dosimeter in a maga:f ne and manually pushinfront of the source. set the limit switch so that it is operated
'

the arm has completely reached the end of its travel. This can bemagazine up

monitored by the brass rod protruding from the lead castle. Set switch
;bufore*

oper a tion 1 mm from full travel*

f

with power to instrument. Only necessary when replacing a light barraer, f

:

|

that the transmitter and receiver look at each other. This can be seen
6

Position the transmitter so that |Make sure

by monitoring the L.E.D. in the rece2ver unit. lights with no obstical in the light path. |

the receiver L.E.D.
licht barrier i1) Macazine back

Remove the f eed motor drive and solenoid relay mounted on t'he feed motor plate. 1

i

Take a magazine and move it manually until it just moves into the light barr er |
i l rs the'

path (ie. LCD Just goes of f) make sure that the front of the magaz ne c ea ~|.

upper Icading plate. ]
'

2) Rack licht barrier _ |
the rock motor drive. Manually turn the rack to the fully up position. f

lowest tack position and turn the rack down until ipemove
Place a magazine into the to the lead castle magazine slide.
one can manually f eed the magazine throughlevel move the 21ght barrier until it Just switches on when
When these are merce directinn when Icvel.s. + 4 4.n 4. e n,. en

I

|'

<

r -r- , , _ . , e
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~ N Desimeter licht barrier ' , ,

#

set the re:siver so that when
Pemove dosimeter and magazine stepper meter drive.

*

l h dosimeter
pushing a mage:ine with dosimeters through under the lead cast e t e

,r

barrier on and off.. turns the light

!Rea- Macezine Licht Barrier4)
k the de:r

Pee.ove the rack stepper motor drive. This is a reflective ty;e. Ma e .surebottom making sure the
on the rack is cicsed. Turn the ra k manually from top toin all cases and also that
L.E.D.' comes en bef ore , the rack light barriers L.E.D.
they are in coincidence when the- correct rack position. - i,

5) Front cf enza:ine detect licht ba rier ,
f

When rack is pushed in check that LED switches. .

6)'Haca-jne advance licht barrier .

Pemove the dosimeter mater relays and maga:ine sterper meter drive.
Push a

in

magazine with dosimeters under the lead cast.le. Turn the magazine motor *

an anti clockwis'e' direction until the LED of the _ light barrier just comes on.i Ro ta te
Check that the dosimeter arm can be pushed up thrcugh the magat ne.

>

the disc containing the sixteen holes until this can be accomplished. Then {
b

lock disc to stepper motor shaf t. .. ;

,

/) solenoid _ f

cnly when reclacing soienoid. Adjust sof t iron bar cf s=lenoid so that when fully 1
'!

ith magazine teeth without applyinghin "in" pcsition the f eed motor gear mes es w
,

)
, excessive pressure to magatine. ..!

,

g) when reolacine macarine advance eeter 8

Push a rack through under the lead castle. Nove the i

Switch of f the instrument. i
'

motor mounting f orward until the motor gear meshes with the magaz ne s gear
L

Tighten the holding screws lightly. Feed a magazine in until it just touches the 'teeth. !
f reely through the '

- gear and make sure that the dosimeters ar n is able to move
|j

magazine's L:ck the maters in position. ':

:
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. 0 START
..

. RACK UP LIMIT SWI7CH ;
1

2 FACK DOWN LIMIT SWITCH
.

3 HAG LIGHT BARRIER RETLECTIVE TYFE
,

4 TRONT MAG LIGHT BARRIER DIAccr:At,

5 DCSIMCER LIGHT EARRIER
*

6 DCSIMITIR UP LIMIT SWITCH

7 DCSIMITER DOWN LIMIT SWITCH

|MAO AOVANCE LICHT EARRIER8
.

SOURCE LIMIT SWITCH9 ,

10 ,
RACK LICHT EARRIIR .

EACK MA LIGHT BARRIER ,

11
,

,

STOP24
c'

!
FC'a""* TAIL CONTAC25

~ 25 CCOR. LIMIT SVTTCH (RAOK) . . .
;

tit'ZR CCNTAC22

i

D'*FU*E

:)DIRE *1CN MAG MCTCR12

13 ELOW MAG MOTOR

DIFI CION RACK M CCR , ,

14
'

'

-- t

15 ELOW RACK MOTOR
.

DIFIOTION DCSIMITER htoTOR16 F

17 ILOW DOSIMETER MOTOR

ELOW Frtt M COR (SCLENCID)1e 't
DIRECICN TE!D MC70R19 ,

t
B eshh

,

DOUELE RAOK21

E0*. ".ER22 I
TIMER23

)
1

1

: !

'1
1

1

,

* .
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ED2 and SD3 STEPPER DRIVES

,

-
'

.

Edoe Connections
.. y

,

2c Motor phase 2A'2a Motor phase 2A .,
de Motor phase 25 jde - Motor ~ phase 2B
6c Motor phase 1B j6a Motor phase 1B'
Ec Noter' phase 1AEa . Motor phase 1A

10c 424v DC out
3Ca 424v DC ou t !
12e Logic supply input 1 12c Motor supply' input 1

.}14e . Motcr supply input 2
14e Lcgic supply input 2 !

e6e Cv
16e 0v ,

1Ec Ov
- 1ea Ov~ ,

20a rest input .
20e rault cutput j
22c Zero phase output '

22a slow jnput
24c slow rat,e ad3ust

'2 4 a Hate adjust common
26 Direction input '

26a rest Rate ad just
28: Clock input'

2Sa internal clock output

30s- S ync (input er cutput) 30c Energise input
-|32c signal Dv

.324 External ref.e,rence input
r
.

- ,e
,

,

List cf link functiens I

!

Link 1 (insert) Sets the sync pin to an output. making the drive a' * master". !

Tnis link must be fitted when there is only one drive in the ;j
system. The chopper regulator produces $v tuS pulses on the
sync output. '!

;

Link 2 (do not insert) Sets the syne pin to an irput, making the drive a " slave". j
All interconnected drives in a multi-axis system should ,

*

have link 2 .f ttted except the master drive wnich should
I

,

have link 1.
,

,

f.i nk 3 (do not inserL1 rit this link to cperate in' the full. step mode. A standard . |et cuper motor will produce 200 st eps/rew with this ils.k ' |fitted. and 400 steps /rew without.1he 400 step /rev mode -
|, is to te preferred in most applicaticas, the slight torque j

loss being of f set by secother eteration at low steeds.

Link 4 finsert) with this link fitted the drive will remain energised without the
need to make an external cinnection f rom the ' energise" input
-to Cv.

~Settino the motor current- .b
,

d ;

Nominal current Switch settings

SD2 .?? 2 3 4 .;

il

4

1A' ca off off off i

1

2A .off off. off off .4
1
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