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Leak Testing

Leak testing must be performed every six months. Remember to take the foltowing

to
1.

HWN

the job site:
Cotton swabs (onée per gage).

. Zip-lock bags for swabs (one per gage).

Leak test forms (one per gage).
Source on/off lamps (both switch and gage indicators).

The steps to take are:

1.

10.

11.

12.

13.

14.
15.

16.

Fill out form with all heading information. Mark down all serial numbers:
the one on the source, the one on the frame, the one on the head (put this
one at the bottom of the Jorm) and the I"S senal number (if there is one).
Remember there is one form per gege.

Inspect source on/off indicator lamps and operation. Mark down results on
form. ‘

Wipe area around source window with wet cotton swab.

Put swab in zip-lock bag along with a note telling which gage the wipe
came from.

Get purchase order number.

Give customer one of the customer copies (yellow). The other customer copy
gets filled in at the shop and is then sent to the customer.

~ Back at the stop the swabs are to be tested.

Get a note pad, pencil, a calculator and the G.M. meter.
Calibrate the G.M. meter: find the meter efficiency (see below).

See if there is any reading from the swabs. Mark down the counts per minute
read from the swabs on your note pad.

Divide the counts by the efficiency factor.

12

Divide the results of step 11 by 2.2 x 10", This number is the number of

curies on the swab.

A source is considered §o be leaking if the number of curies. on the swab
is greater than 5 x 10"~ curies. |If there is any reading at all above back-
ground radiation contact Craig Godwin immediately.

If the swab is less than that (which it should be) mark on the form under
Laboratory Inspection - Source that the reading is less than 5§ nanocuries.

With this filled out on the form, the final customer copy‘can‘ be sent to the
customer. The other two copies should be given to Craig Godwin.

That's it.
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NOTE: A more detailed description appears later in the enanual.

GM Meter Calibration

This must be done before every leak test, and checked again after the test to
make sure the number did not change. If they do change, start the calibration
and leak test over again. You will need:

1. The GM meter.
2. A note pad, pencil and calculator.
3. The two check sources

NOTE: HANDLE THE TWO CHECK SOURCES ONLY BY THE EDGES AND RETURN
THEM TO THEIR CASES AFTER USE.

The steps to take are:

1. Check the battery in the meter. Remove probe cover slow response,

2. Hold the 5 nanocurie check source up against the GM tube end so that it
covers it completely. This is with the silver side facing the tube and with
the writing away from it. Note: the five nanocurie source is the one made
by IPL.

3. Read how many counts per minute are coming off of the source.
4. Divide this number by 4980.

5. This is the efficiency of the meter. If the meter was perfect it would read
the number of counts that the source gives off and this would be equal to
the number of curies in the source times the number of counts per curie.
For our meter the efficiency should be about .5.

6. This efficiency factor is the one to use for the teak test.

NOTE: A more detailed description appears later in this manual.

Site Survey Procedure

A site survey is usually done once, when the gage is installed. It also must be
repeated if the physical situation of the gage changes in such a2 way that people
have closer and longer contact with it. We will perform the site survey when we
do our first source wipe of a gage. Remember that each gage is a separate
device, so if a mill has two gages there must be two 'surveys.

The things you need are:

. Note pad, pencil and caiculator.
. Site survey forms, one per gage.
The survey meter

Tape measure.

Film badge.

ObhWN -+
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The procedure is: (read them all before doing anything)

1.

2.

10.

11,

12

13.

Wear your fiim badge.

With the source on and nothing in the gap, measure the mrems/hr from the
gage at distances of 1, 2, 3, 5 and 10 feet.

Do the 10 foot measurement first. If there is a reading there is something
wrong with the meter or you are too near another radiation source. Correct
the situation if this occurs.

Do all of these measurements first with the beta shield in place. These are
the body exposuce readingss Then repeat these measurements with the shield

off. These are the . .skin .. measurements. Mark all of the readings on
the form.

With the mill in operation measure the time the operator and helper(s) are
within 1, 2, 3, § feet of the gage. Calculate how many hours per shift
they are at these distances.

Multiply these by 65 shifts per quarter.

Multiply each time by the mrems at each distance.

Add all these numbers up. This is the number of mrems received ‘per quarter.
Mark these numbers on the form at the bottom left.

The limit for a general licensee is 750 mrems per quarter for the skin, 125
mrems per quarter for the whole body and 1875 mrems per quarter for the
hands., Mark these numbers on the bottom left of the form. :

The numbers on the left should be less than the meters on the right by a:
good margin. [f not check your math.

There is an example on the next page.

Make sure the rest of the form is filled out and give yellow copy to the
customer. The other copies should go to Craig Godwin.

iThat's it.
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EXAMPLE OF SITE SURVEY ’

This example follows the sample form on the next page.
The readings at the various distances are recorded on the form.

It was found that the most time anyone spent near the gage was the helper.
He spent:

1/2 hour per shift at 1 foot from the gage.

1 hour per shift at 2 feet from the gage.

2 hours per shift at 3 feet from the gage.

So multiplying these by 65 shifts per quarter gives:

32.5 hours/quarter at 1 foot.
65 hours/quarter at 2 feet.
130 hours/quarter at 3 feet.

Multiplying each of these by the mrems/hr for the skin at each distance gives:

32.5 hours/quarter x 1.0 mrems/hr = 32.5 mrems/quarter
65 hours/quarter x .4 mrems/hr = 26 mrems/quarter
130 hours/quarter x .1 mrems/hr = 13 mrems/quarter

Adding all of these up gives a total of 71.5 mrems/quarter which is far less
than the ailowable amount.

The same procedure is followed for the whole body exposure.



MAINTENANCE AND REPAIR
OF DEVICE SHUTTER MECHANISHM.

We intend to perform maintenance on the shutter actuating mechanism
of the device. When shutter mechanism repairs are necessary at the
customers'site, the following procedure shall be followed.

1. A film badge shall be worn.

2. Before turning off power, be sure shutter switch is off and
green light on gauge is on, indicating shutter is closed.

3. Remove power from system and lock out.

4. Check window on left side of source housing with flashlight.
If Shutter is closed, a green mark will be visible.

5. Measure radiation at top of preamp housing with surveyor meter.
If shutter is closed, reading will be less than .6 mRem.
(.3 mRem typical).

6. Remove device from frane.
7. Remove 4 screws holding top plate on device.

8. Turn the top plate over so that it lays face down on a lead
plate. This plate should measure six by six inches and one
half inch thick. The top plate should be positioned to ensure
that the source window is completely covered by the lead
plate. Do not remove lead shield from source at any time.

NOTE: We have the attitude that "any exposure is too much."
Therefore, take care not to point the source window in your
direction or at any other personnel. Make sure that while working
on the shutter mechanism, the window is always facing down,
preventing unauthorized persons from exposure .

9. When reinstalling device, be sure that shutter mechanism
operates properly and all indicators are working properly.
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'WARNING!

IMPORTANT NOTICE

Proper operation of all mill safety
features are to be verified
BEFORE operating equipment
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l 0 FEATURES

%

P f S,
The lower part ef the C-frame conta

Tt TR RURANT W w e o

s
P A

) The typlcal 25 Gamma Gauge system is shown m Fzgure 1

The main parts of the system are 2 Gamma Gauge C-frames which are

mounted on the mﬂl or the processing 1 ]Jne in such way that the measured
_ material (sheet) passes through the measuring gap. The C-frames canbe

traversed "On” or “Off’ the measured sheet.

RS R S -

part houses the detector assembly

The srgnal from the detector is. processed by.the Gauge Slgnal Processing

Unit (GSP) which is desrgned to serve two.gauges. The connection - :
between the gauges-and the GSPis facnhtated by the Junction Box, which

is typically mounted in proxumty,to both gauges The GSP is connected to,

the ]uncnon box by 2 cables™ ™t :
The GSP is based onan *IBM comRahble computer W1th 486DX-33 :
-  processor and the ISA'bus. “Bésides the ustal peripherals, floppy ¢ drsks and

 hard disk dfive, itis equlpped with a touch screen CRT-which Serves.asa

dlsplay and the operator control panel. The touch screen CRT. provrdes

" means o“t”setﬁng the composmon "and nomiirial valiie of the g gauges, T

turning the sourcés“Ok” and “Off", performing the standardization, .- ;

setup and diagnostics; It also dlsplays the actual thickness, dev1atlon from P

- ‘the nominal and’ Err : rmessages - "‘“_ T - - ¥
- Ao i i % |

il i v B i foRnow

- L \% WAL (VR%M)
‘Figure 1 Typical 128 Gamma Gauge System ~.. . 5« 0 00 f
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-‘”fvoltage output is provrded

Eyerom

The GSP software is eqmpped ‘with thie SETUP screéns to prov1de easy
means of customizing and testing. The access to the SETUP screens is
protected by a security’ code ' '

The setup of the GSP can be saved on disk, restored or printed out. The

serial interface and the 0ptlonal GE Fanuc GENIUS interface are prov1ded
to commumcate W1th the host computer or other subsystems '

The dev1at10n signal is prov1ded in the analog form at the fixed scale

- faetor of 1-Volt 7 mil~

(1Volt/ 25 pm if the Metnc operatlon is seIected ).

To accommodate the extemal deV1at10n meters w1th 3 ranges, a ranged

Lot

.J~ R

. - . ) . - > . . ) v
o R ey T O I T RLNE U
R Au'Gap ALOTAPIRLIEE MRS S E SEOLI S PR UL A ) SN R

2.0. IZS GAUGE SPECIFICATIONS

Power Reqmrements

IISVAC +/-:10% - 60Hz 3 Amp

)y D N P [P ¥
...... IO REE TS B PE A I S L E S S

0- 40DegreesC

Ra_rlge ,-u_Steel._‘ i .‘ Py RS R ‘

-7;6mm(300") g vl

LUPIREIES Tar SEES S FIN- SN IR AP & R X

Range- Copper. . .. o o o 1|3

75mm (3")

A&éuracy

4. 0.20% o £ +/-0.0 00003 Whlchever Greater |}

'Sdurce T

B B e

Am 241, 1000 mCl

i,

Noxse for 90% of Tlme (Steel)

Ah[_,

"Jc
*

o
G

From 0 tm to 3.5mm (0 to .140") |

wmchever better

| +/- 0.10%:0r +/- :00125mm (+/- 0. oooos") :

3.5mm to. 6 3mm (.250") 4+/-0. 25%

i 63mmto76mm(300")+/—035%

B

30.0PERATION , . =

. :-The 0perat10n of the § gauges conmsts of:
. '=Turmng the sources ON or OFF

" ‘Performing the standardization of the gauges _
Entering the nominal value of the left and right gauge
Entering the composmon number for given alloy ,
Selecting the full scaleTange ?

----- ~:Observing the deviation meters and recorders - L

These steps are most oftén’ performed manually by the: operator. Itisalso =

@ INTERGRATED INDUSTRIAL SYSTEMS
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posmble to operate the gauges entlrely from an extemal compptg;. This
. can be done by either a serial connection or optlonallyma the GE Fanuc
Genius bus. This allows the host computer to read and wnte the set

gauges for example. Lo e ale Do

‘l' LT
pmcH

NOISE (90% OF TIME) -

1 700 25mSEC TIME CONSTANT

[y S

R e

L WO SR TIN L P et o BT # ]

RSN SRR
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4.0 MANUAL OPERATION

4.1 Operator Panel
-
The GSP program powers up in the OPERATOR PANEL screen. This is
~ the only screen needed to operate the gauge. The screen 1s deplcted in
figure 3. P
| 4 2 Elements of the Screen . 7 ~
. s
: In the upper left and right comers are the dlsplays of the Ieft ‘and nght gauge set -
; (oomiva) R .
S . S — _Thededledlsplay is thecomposmon,numberJLLS commorLtoboth___._ BE—
Below the nominal gauge sets are. the dev1at10n meter/ recorders S
” y dlsplaymg in the analog form the dewahon from the nommal gauge i ™
~ Thereare 3 ranges labeled A,B ; R [
& and C. The range selector buttons N
g ~arein the center between the ;'f % ~
' i § meters and recorders ‘The boor [_
N+ meter/recorders are turned to 0 if
«:the source is “Off” or the; b [
standard12at10n s takmg place. .
The actual tluckness of the ' il L
‘measured material is displayedin !}
~ the small readouts below' the | ¢ :
_ recorders The readouts are. | ! ‘.
blanked when the source'is ”O_ﬁ‘” :
- and also during the ! L
; standardlzatlon of the gauge. 1
., g b+ = g e ,,;_.7:."_..,*: A )
The control and momtonng L
] igur: Operator’s Panel Layout LT
B ——— I ttucknessratherthanthesmgle
number representing the actual ~ ° -
dimension. This is why the gauge set and deviation displays dominate the
‘ INTERGRATED INDUSTRIAL SYSTEMS ) - -
128 Gage Processing Unitwpd « 2002-11-08 4



screen, wh:le the actual thlckness isa relatlvely small 1tem o

- SOURCE and STND buttons form the honzontal row of large buttons at
~ the bottom ofthe screem.. . o

The SETUP field in the lower right corner is the enﬁ"y;i'nto the MENU

screen. If touched, the message line below will prompt for the security

code. The acceptance or rejection of thé code will be acknowledged If the :
_, code was accepted the subsequent touch of the SETUP field will open the

"' MENU screen. * - R e | o

The gauge set and composition displays can beselected for entry of new ;
. quarttrty‘by snnply touclnng the values youwxsh to change The frame of :

i The: Prmapal meanS‘of selecting and-ente
ing can als

.
Kopehy o L S s M

e number keypad) .
stkey if IS for entry to the tup screens

A AN B A G <

A _screen cannot be selected, ﬂiéy serve strtctiy as the outputs

See the Fzgure 4 f6r'the layout of the OPERATOR PANEL screen W1th a
display selected for entry. e

4.4 Entering the Numbers il sl '
. The numbers are entered by touchmg the numeric keys and the decimal
point. Limited editing is provided by the BSP (back-space) key. The ,7
selected numeric value can also be jogged up and down by touching the -

INC (increase) and DEC (decrease) buttons.

The process of number entry will be -aborted if one touches a different |
display. The original number will be restored in the old one, and the new
’ INTERGRATEDINDUSTRIALSYSTEMS G e e e
12S Gage Processing Unit wpd »2002-11-08 h - : _V ) N R, )
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display will be selected, highlighted and réady for the entry.

Pressmg the ENTER key will enter the new quantlty, termmate the

selection, restore the display in normal colors and remove the keypad

from the screen

.,‘.

4 5 Entermg Nommal Gauge Set

’ 'Ihe umts are mlls (0 001 mches) in the Enghsh nd mm 1n the Metnc

system.

If more decimal places are entered the resxﬂt 1sr0unded to'the dlsplay

resolutron. L

L L el 2
'.—’;’..?14

e

Negatlve numbers carnot be entered.’;f i S

The lowest number is 0. e AR

~ The hlghest number is 299 99 rmls m Enghsh and 7 600 mm in the Metric

system

INTERGRATED INDUSTRIAL SYSTEMS @ -
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4.6 Entering Composition Number

Composltlon number is an integer in range from 0000 to 9999. 1t is
- common. to both gauges

Materials with heavy absorptlon requn-e low composmon numbers,
lighter metals require higher composition numbers.

4.7 Turning Source ON/OFF

- SOURCE buttons toggle ”Oﬂ” and “Off”. One push turns the source “On”,

L next. push turns it ”Oﬁ" The color of the button t0p md1cates the current ‘

o state. (Red is On)

<If using.a keyboard control of the sources is done by pressing F9 for left

‘side and F10 for the nght 51de

NOTE: The SOURCE button drsplayed ”On” (wzth the lzt top) means only that
: the power was turned “On’ to the shutter solenoid circyit. The actual
. -state.of thi ,shutter is mdtcated by the lzghts on, tke C-frame. If there is
no metal in the gauge gap, the source will tum 1tself “Off” after certain
i amount of time. For the definition of tke metal in gap state and the
' selection of the source tzmeout mteroal see the SETHP section.
4 8 Performmg Standardxzatlon

T T , ‘?“l*_"

, Standard1zat10n is performed to ehmmate the mﬂuence of the:

: DC offsets in the c1rcu1try “
' changes of the scale factors of. the components
- oil film on the source and detector wmdows
;% et iindlvlduallty of the pre-amp &

‘" e @ ®

it
.' 4

New zero offsets and scale factors are estabhshed by t}us process

vSTND buttons toggle “On” and ”Oﬁ’ One push tums 1t ”On" ‘next push
. turns it OFF The color of the button top mdlcates the current state.

R i ] 3
fec ,? ';v"" B o~ 1

If1 usmg a keyboard control of the standardlzatlon 1s done by pressing F7

for left srde and F8 for the nght 51de

| The standardlzatlon wﬂl not start 1f the source 1s ”Oﬁ’ Standardrzanon
will terminate if the source is turned “Off”, during its course.

]
2

O R R

Cac W e e

-~

If the standardlzatlon was not successful, the ST.ND button will blink and

@ INTERGRATED INDUSTRIAL SYSTEMS .
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the message line below will give a brief description of the problem.

Subsequent push of the STND button will termmate the unsuccessful
standardization and clear the message line. “The gauge will require

mal_nt_enance to solve the problem. - ‘
N A R S

4.9 Changing Ranges Manually =" " Chan o

g Ranges are changed to drsplay the: devratxon vanatlons with reasonable
"magnitude within'the meter/ récorder span. It i is up ‘to the operator to
decrde what is sultable for current COIldlthIlS R

PR

T A is the most sensmVe and the C 1s the least sensrtrve range

A touch on A B or C wﬂl do the followmg L
-"’f‘ L f o Redraw the button pushed-ln and luglrﬂrght it -
e - -Other range buttons"*wﬂl pop out and be dlsplayed in the ”Ojj"
T U staté(dark)” B e
Tt e CUTHf REAUTO s

9 turned “Off"” i

. The meter/ recorder scale w1ll be redrawn to match the new range :
Keyboard control of the ranges o , | E
TR -3 S CBHTIT FP RN SRR ES SRR PR R ,

e  Arange F4 key |
« B range F5key .-
. C range F6 key“"' :

The full scale ranges associated W1th the A B and C buttons can be
customrzed See the SETLIP sectlon :

K.v 0 AR ;-‘» powlsianio TN i

4. 10 Selectlng Autorangmg

" The devratlons are typlcally larger on the tlucker matenal and smaller on |

the thinner. This pnrmtlve relahonshrp is put to use by the
) AUTORANGING o SRR

Two sw1tchpomts are defmed LOW and HIGH The range swrtchmg is
~always based on the smaller of the 2 gauge sets
If the smaller gauge set is:- ks S

« ' 'Below the LOW ..~ *" ©+ ‘pointrange A is selected,

STl - BRSNS )
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. Between the LOW and HIGH _ o -rangeB is selected,
« " Above the HIGH pomt, R range C s selected.

Touching the AUTO button pushes it in, hghtens the button top and tums

the autoranging “On”. The A, B and C buttons pop out, but their button
top colors still md1cate wluch range is currently active!

‘Ké'ybo‘ar’d" conifrol of the'aitfdranging is don"e'bytthé 'Fs'ke‘y.

- The. sw1tchp01nts are easﬂy customized. See the SETLIP section of tlus
: :manual . h

. 4. 11 Remote Operanon O A e

W

' ';14.11 1 Se al Commumcatlon T

- <‘vs..’f|a_»

: :'Ihe basm senal ports C@MI and COMZ are located on the CPU card. ;
T COMI is used for the touch screen mterface COM2 isreserved: -

_l
Sk

--- - -ahostor outsxde dev1ces ese are based on the separate-interface card,

likeis done from the autoexec bat durmg the’ power-up of the GSP T
= -computer ' : - e

a5

the communlcatlon commahds USRS §

N ’ ProceSSing of ‘t’he\co"rnmandv\ri‘lf notstaft'u_htﬂ the <<&>$..is..,. '
- TeCeiVedi-- - e e e e e

) _0 - A»ﬂRecen_{ed characters are normally NOT echoed unless the "Senal

" comm, echo”in ‘the MISC screen is set to 1. This featureis = 7}

e e mtended only for troubleshoong -
' reptledmh w8 onrwy | i
‘ The read command con51sts only of the preflx character and the- <<cr>>.

in Metric

. 'x:""‘ Ten

| Command I<<cr>> retums Id[ddd]<<cr>><<lf>>

@ INTERGRATED INDUSTRIAL SYSTEMS R
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) ‘where d[ddd] is 1 up to 4 decunal dlglts representmg the
- COMPOSITION.
units: none
CommandJ<<cr>> | rehurns Jhlhhh]<<cr>><<lf>>

- where the hihhh]is 1 up to4 hex digits representing the bit pattern of the
_ gauge status word. '

Bit Number' | . I -DESEﬁPﬁOTI
15 | Reserved , |
14 RIGHT standardlzatlon FAULT

R T, T O R

13 | LEFT §ndardization FAULT
S 120nEl s L e fidtive SIOsdommands' BLOCKED
Lot stmbasiitément anits ENGLISH
; g RIGHT standardlzatlon ON

uf
1
L
[y
(=]
. N
N
4

T RAIR G T RRF standardlzahon ON
| AUTORANGE ON '

k ALEFT metal-m—gap is TRUE
: RIGHT source ON L
oo T ERT soutce ONTYT

Lo -r'a“gﬂC is selected
;| méhpe B s selected ~

IS NI RN TN R - N RO - g

0 T rangeAlsselected ‘A
Guge S Word Table 7 777 oA or T

command K<<cr>> . ‘retums Kd[dddd]<<cr>><<1f>>

=7y

where d[dddd] is 1 up to 5 deamal d1g1ts representmg the current full
scale range. -

units: 10 uinch in English, 1 xm in Metric

@ INTERGRATED INDUSTRIAL SYSTEMS .
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.command Gd[dddd]<<cr>>

| units 10 pinch in English, 1 inMetric

command Id[ddd]<<cr>>

d[ddd] is 1 up to 4 decunal d1g1ts representmg the COMPOSmQN»'- -

_ '_h[hhh] is 1 up to 4 he;c dlglts representmg the b1t pattern of the gaugex
STATUS word. :

VRSO,

command L<<cr>> o returns Ld[dddd]<<cr>><<lf>> .

where d[dddd] is 1 up to 5 dec:mal nglts representmg the PSEUDO
_gauge set. See the Sectlon V. VHI.N for more on this topic. .

The external devme sends the command stnng consmtlng of the preﬁx

' character, fOﬂowed by at least one d1g1t and KLErsS, T i

5 t

S S

S T T (SRS o . e . N

d[dddd] is1 to 5 demmal d1g1ts representlng the new value of the LEFT
gauge set. ' L S - -

command Hd[dddd]<<cr>> N S o

"d[dddd] is1 fo 5 deélmal dlglts” representmg the new VaIue of the RIGHT

gauge set.

umts 10 umchmEnghsh 1 umlnMetnc N ”

e Ty ”~ L H
¢ H

o -t

R

DR e' rran 7
Al A ay
PSS g‘» 5 it

units: none

command Ih[hhh]<<cr>>

See the Data Bits Table on the 'following page for the blts th_a_t a_ccept the i
written information. Data written into:the othér bits will be ignored.
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Bit Number e Descnpnon | write

BT o AN st R R R Al . . : L

15 I Reserved

14 " | RiGHT standardlzatlon FAULT

13 LEFT standardization FAULT |

o320 - 0 | active SIO commands BLOCKED .- |-

11| achive PCiM commands BLOCKED | _

10 measurement tnits ENGLISH

P e

.| RIGHT standardizationON - -{  YES

LEFT standardizationON  ~~ ~“}* ©  YES

| AUTORANGEON -~ - ..~ - {+  YES

RIGHT metal;in-gap is TRUE, .

|riGHT sourceON T T "YES

LEFTsourceON- -~ . | YES

8

7

6

5. LEFT metal—m-gap is TRUE
3

2

rangeCisselected |  YES

1 range Bisselected =~ 7 1 YES

et I EETC R rangeA1sselected g S 0 SIS YES
DATA BITS TABLE s DR

command'Ld[ddc-ld]<<'cr>>

x‘ Y

d[dddd] is 1 up to 5 decunal d1g1ts representmg the PSEUDO gauge set See Sectlon V.VIIN

formore. onttustoplc I TRRLL T AR g e T

units: 10 mnch in Enghsh lumin Metnc

,»f, - : ;»’;'4.4 .-

a1z GE Fanuc Genius Interface e

The GENI US interface is 'based on the PCIM module, which is a general
purpose I/0 Controller for the GENIUS I/O system. It is designed to be
integrated into the user-developed IBM PC microprocessor-based -
systems. ' |
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"BROADCAST DATA TABLE

TYPE . |VARIABLE | . METRIC | | . -ENGLISH |

Float nght Actual nuclqless T mm,. —t

Float | ,’ | :F“u Scale °f Dev | mm :
‘Meters

Float 1 Left Gaﬁge Set - ., mm .‘ .. Mil P

Float Right GaugeSet | . mm - ' [ Ml .

Float ‘Composmon T M |
Unsignedlong |Status . | T . _ B

Float - | Left Actual Thickness - -, -mm_ - — [ Ml

Float | Pseudo Gauge Set . mm | M11 )

H B

Note: The last varzuble, pseudo gauge set, is broadcast only when pseudo gauge;;‘
set is selected in the MIS C screen. See the sectzon V.VILN for moreon
this topic. '

DATAGRAM CONFIGURATION TABLE

-

CTYPE ' vaRiABLE | MEIRICT [ ENGLISH
Float - Left Gauge Set. RN R mm el Ml
. Float nght Gauge Set mm o ofere Mil

i

~Float : -Composmon
B Uns:gned long Status " « - .
; U'ns’lg’n‘ed— long ™ "'Change Flags

Float Pseudo Gauge Set o ,. mm R Mﬂ

The Change Flags vanable mdlcates Wthh pornon of the datagram
needs attenhon of the GSP program s ‘ S

; A B S
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B Bit Nmnber . Description .
0 . |LeftGaugeset
1 | Right Gauge Set :
2. . |Composition ' it
3 |status
4 'Pseudo Gauge Set - L

Note:  Thelast vanable in both. tables, pseudo gauge set, emsts o'nly when pseudo '
gauge set is selected in the MISC screen ‘See the sectlon V.VIILN for more on
J_thlS toplc

P i i e ctocg somodgn oo e oo aeae i .

O TRt

51 Strlp Profile
5. 1 1 Purpose

 Thet purpose of this feature is to gather the dlstnhutlon of the tluckness

' and can also be pnnted out Pl

51 1 2 Descrlllt’tmn

= The gauge C—frames must be large enough to moVe across the full w1dth
. of the strip. The C-frame carriages are equipped v with the’ p051t10n ;

transducers so the tluckness measurements can be properly related to the

~ e ...H- N

locatmnmthe stnp IR

o The traversmg motlon of the C-frames i done by hydrauhcs Each gauge :

has two (2) limit switches.: One must turn on when the  gauge is off the
strip. The other must tum on when the gauge reaches the center of the
strip. The hydrau]lc power is controlled by the solenoids.

The interfate to the limit sWitches and solenoids is provided by an OPTO
22 unit and “IP- D1g1tal 24" module in the position #3 of the IP Carrier
circuit card

The proﬁle sequence of C-frame motions starts by getting into the
position on the far side of the strip. The thickness and the position data
are then read while the gauge moves forward. The data gathering is

@ INTERGRATED INDUSTRIAL SYSTEMS P
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s A RS 2 o, BT e aged,

I o T S 2L T [ TR EONE

ﬁmshed when the C-frame }Séésés over the e-dvgeﬁaf the stnp The C-frame
_returns to the center of the stip or to the OFF STRIP pogition, depending .

- i

A

i where the motion sequence

tarted. .

o

proximity of the strip edges'is fiot accurate. As the
oveérthe edge of the's partof the radiation goes
orts the readings and the
nf by the edge must be rejected from
rejection band dan be adjusted from the setup
strip widt, reforra to 23 “Clipped” widh

the profileplot. © <« - = |

&

SR
.

£ i SR T S e I Ay , 4
The profiling option ‘riiust:bé'ééle’ctéélfirf’tl*lé’MISGEELANEOLIS screen by
turning the item “Strip Profiling Selection” from 0 to 1. See Figure 5.

. MISCELLANEQUS . : .

if . Saurém finmout interval s il

LT g IR Perine  locked o 7o

Serial comn., acho OM

Sarial som.. Ino. Placked
Preamn éffut tolerance, +/-

. Preanp lhmt‘wt; acceptable nininun
'Murvad '

’ Hulr\!&
Rasarved

Mouse painter O - G0 et

Psaudo gauge set, tandem nill

Strip profiling salsction

Vs oar

Figure 6 Miscellaneous Screen !

As shown in figure 6,on the next page, with the profiling option on the
OPERATOR PANEL screen is slightly modified. It includes the buttons
for bringing the gauges on and off the strip during normal operation.

The profile operation is performed from the STRIP PROFILE screen. This
‘screen can be entered any time directly from the OPERATOR PANEL.

INTERGRATED INDUSTRIAL SYSTEMS
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e b HOETS AT A

" "COMPOSITION ~  RIGHT GAUGE SET Emill

“DEVIATION Cmil) RANGING

LDg -6 4.2 9 2.4 5810

INNNNNNNEEN

._v,-r.- . L

The center of the S TRIP PROFILE screen, see Flgure 7, is taken by the
large area where the plot of the dev1at10n acroser the stnp is dlsplayed

L

if hit while the proﬁhng isin progress

e Dev1at10n Scale

, ‘Allows the selectlon of fmer or coarser vertlcal scale of the
U dev1at10n plot

s s
. : Ky
- L
‘ H = N i

INTERGRATED INDUSTRIAL SYSTEMS
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Get Pﬁntbut Buttens

Starts the printout of the profile: record Lower or density printing
can be selected. Aborts the printout if hit while pnntmg is in

progress.

Each side of the screen has three @) status mdrcators and a pair of jog
buttoris. '

At the top of the graph isa display of' i i R .

SVVltCh functron G 5 2 ._ __t_,' Ay E o

| POS]thI\ of each gauge in

Indlcator dlsplays the Metal-In-Gap status as seen by the gauge

SR J . s Sl ceroo }

' Indlcator dlsplays the status of the On-Stnp hrmt swm:h Thls is the
.SWltCh that turns ON when the C-frame is m the middle of the

i
e

N Indlcator dlsplays the status of the Off-Stnp hm1t sw1tch Thrs is
S _the swrtch th _turns ON if the gauge isin removed off the strip.  °

Number of samples taken irl the cufrent proﬁlé'scan

At the bottom of the dlsplay is'the table hstlng the followmg variables:

Rear Edge Tluckness j{:: o
- Deviations at the chp’
" ‘See'the Profile Setup Screen :

Fl'Ol'lt Edge 'I'l'llclmess i;‘- SR

ped edges averaged over:'an ad]ustable wrdth

‘ INTERGRATED INDUSTRIAL SYSTEMS
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¢  Wedge: as Front Edge -Rear Eclgé e
+ Crown.as: Center (front edge + rear edge)/2)

. Gauge Set: Nominal Gauge Set

‘o State: Log1ca1 state of the proflle sequencer, tO be USEd only durmg

trouble shootmg

FERR

1tion BEEEW %

:S.np les

Posu:ion

=ra

LFs i

_- ~-1ov - A‘.*. B N
REHR

R M

- 80
- FRONT

100% |:

(03 nll.
Uy eil.

‘ H&dﬂﬂ
Crown |

13020303 Hll.
PSR TIETER il

St-tn ’

Gaugnut

ERETIETEl mil -

-

Figure 8 Stﬁp’i’lm'ﬁle Sereen

5.2 Profile Setup Screen S e

' A separate Proﬁle Setup Screen exists for the purpose of setting up the

proﬁlmg operauon See Flgure 8.

. Time Based Graph

The X-axis of the proﬁle plotis normally based of the displacement signal ‘

provided by the position transducer In the absence of the position

‘transducer the time base may be used A constant-speed traverse motion

of the C-frame is assumed.”
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b ",'.._;.‘,_...1,:,,,.,?@,,;7‘«}-, an P N

e s v ,

mm e,

0.....Position Transducer Based Plot, DefaultSettmg N
-1...Time-BasedPlot . . . .. e
'+ RearMargin.

. Front Margin

The thickness measurement close to the strip edge is not accurate. This

Partion of the plot has to be chpped ‘off. "Thesé variables select the width

(% strip width) to be removed on front and rear of the stnp The gl'aph L
N n0rmahzed to the remalmng Wldth S !

i 'i,r 1:‘

_PROFILE SETUP

Tinc-basad graph o

© Rear nardin, X of width
S N PEE I S Y

2in,

S SRR St R €T

i B

Flgure 9 Proﬁle Se »

2, oy

B Wi g S
P ¢) " i

-
A LaCy N

S

N
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. ‘Averaging band R S I U SOk PP
The reported values of the thickness at the edges and in the middle are

derived by averaging the readings in the band of this width. The widthis
expressed in the % of the clipped strip width,

6.0 SETUP

6. 1 How to Get Into Setup Screens S

The SETUP held in the lower nght corner of the OPERATOR PANEL

screen prov1des the access to the SETUP screens. The SETUP screens are .
o Tt P protected from unauthonzed
B oy - — 'tampermg bv the security code.
Uersmn H‘tUEUB-X -
If the SETUP f1e1d is touched _
" the message line below prompts

for the security code and the
-numeric keypad pops on the  ;
screen. A small entry box also
appeals on the message line.

‘The numeric keys do not move

| - in or light as the keys are
| touched. The entered characters

l make the security code entry -

Flgure 10 Menu Selectlons LA Back-spacing is allowed if an
B error is made during the entry
of the code ' o SR
= The keyboard entry mto setup screen 1s done by pressmg the 's' key, the
code is entered using the numeric keys of the keyboard and the keyboard
ENTER button. et ;

The acceptance or rejection of the code i is acknowledged on the message
fine. If the code was accepted the subsequent touch of the SETUP field
will open the MENU screen.

s

(3} INTERGRATED INDUSTRIAL SYSTEMS - - =~ @ 7 7474 By
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| are echoed into the entry box as
™', These measures are taken to '

N : ‘operatlon as dlscfete as Cor
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* Once unlocked, the access stays free for one hour This allows good
measure of freedom in screen switching’ dunng the setup procedures but :

automatrcally re-locks the setup screen.

'Ihe default security code is 2655684 (IZS phone number) and the unlocked
time interval is 60 minutes. They cantiot be changed from within the GSP .

program. - | | ’-:

: Edltlng of the POINT s. DAT ﬁle xs the only way to change these 2
variables. ‘" . | Lo L

6.2 Menu Screen
.. 621 Llst of Screens - . r
} Se figure:8 on page 19 for the avallable selectlons for the setup g
- and troubleshooting of the GSP G £
- RANGE SETUP Screen
¢ . CALIBRATION Screen - B
Y

. o y .

£e N . -

62.2 Selectmg Items
Selection of the items is provided by touchmg of the appropnate 3
box. It can also be done from the keyboard
o nghhght the deslred 1tem usmg the cursor rnovement keys, then i
press RETURN. it e {
. 6.23 Software Versmn

Software vérsion 1dent1f1catron code is in the left top part of the i

screen.

‘ INTERGRATED INDUSTRIAL SYSTEMS
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63 Ruige Setwp Sereen |

See the Figure 10 for the layout of the RANGE SETUP screen.

6.3 1 Enghsh/ Metrlc Selectlon [ R TR
Toggling between the ENGLISH and METRIC systemof inits is
- accomplished by touchmg the field labeled ENGLISH or METRIC in the
~ top right portion of the screen. The Iabel cixsplays c'urrent measuring
system of units.

METRIC RﬁNeEs ST TCRPOTNTS S ro!

E Thekeyboardeq Valent

is h1ttingo the ekey.

The sw1tc1ung is p0551b1e only When the SOURCE on both gauges is OFF.
“If this condition is niot met; a remmder 1s dlsplayed in the message box at
the bottom of the screen. : :

During the switch, the present gauge set vilues are recalculated into the
other system of units and the deviations are displayed in the new units.

@ ' INTERGRATED INDUSTRIAL SYSTEMS
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A touch on the RETURN f1e1d w1ll close tlus screen and retum back to the
MENU screen.

-Upon return to the OPERATOR PANEL screen, the scales of
meter/recorders will be redrawn to correspond with the new definition of
the ranges. The labels of all readouts will be updated to the current umts

6.2.2 Setup of Ranges and Smtchpomts

Each system Metrzc and Englzsh has its own deﬁmtron of the ranges and
the switchpoints for autorangmg Lo :

The center portion of the screen contains the table of these items. The ﬁrst
column contains the range settings, the second the settings of the
switchpoints. Notice the slight vertical-offset of the switchpoint column.
So the vertical position of the sw1tchp01nt mdlcates Wthh 2 ranges it
serves. L i T

Touching of the display will select it fo'rf enfry. The message box will be
updated to show a brief description of the variable. Use the keypad to
enter the new quantity, do not forget to finish W1th the RETURN key.

B S A Rt DO

Keyboard selection is done using t the cursor keys Use the keyboard

a

S humeric keys for entering- of the number. Flmsh the'entry with the
=keyboard RETURN. - : :

' nearest avallable range

When entering new value, please:

S Mg R

. '(::Pay attention to- the"umts of the ‘variable, -
. keep the entries it each column}monotonic, A as the lowest and C
the highest number. ‘

® INTERGRATED INDUSTRIAL SYSTEMS . .
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70 CALIBRATION SCREEN =~ =~ 7" -

‘The CALIBRATION screen groups the variables intimately associated with
the gauging and thickness calculation. It sets up proper scaling and the

- numerical match of the measured thickness with selected engineering
units. . : _
See the Flgure 11 for the layout of the CALIBRATION screen.

It has fo]lowmg components. s

Dlgltal Readouts

&m :Ks e

Message Wmdow

RETURN Fleld

Calib. coefficient.....
Calib. offset ~ [nU] -
Cmill-
Shut ter : ¢ actor [/]
o0
B (U B
LWy

: “'[mtl] A

'_;S‘hutter- ref.

~ U minimun

U maximum

[T pféser{t ,
v Thickness.

Figure 12 Calibrafion Screen ' = ©F #7857 7

e !
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7. VarisblesDisplayed .
- The variables are arranged in 2 columns for LEFT and RIGHT gauges.

Calibration Coefficient - Dimension: norie. Deé;cr’ipitioh. The PRIMARY
~ . calibration adjustment. Adjust to get true readmg of the calibration
s _samp]e at desued composmon number :

.v’rl

. Cahhrahon dffset Dlmensmn mV Descnptlon 'Ihe SECONDARY ;
" calibration ad}ustment Use to- cahbrate the thick. sample at the end of the -
. apphcatlon range. .. foe et e c

:Shutter;Reference Dxmensmn mll ormm t)escnptlon.y The Reference
reading of the apparent thickness of the shutter, taken on the first :
, standardlzatlon foﬂowmg the enable of the SHUTTER: - ’

. . CORR. Used to _impr.‘ove the long-term stability.. ...

o L :Shutter Far.'EOr - Dimension % Pescnptlon | The Scale factor change smce

the "Shutter ref." readmg was féken ~ §

-

* a} {“ 1 E . D
\4 Mmmum Dunensmn Volt Descnp’aon The condmoned* output of
., - the pre-amp w1th the ‘source OFE. The yalue was estabhshed dunng the
B d

V Maxnnum Dnnensmn, Volt Descnp’aon- The condmoned* output of
.the pre:amp: with the source ON andno, metal in
value was obtamed durmg the last standardlzatl

oy wogprebd e ey T e B0 R e
A AT DS SO E AR S A I

E *Note : ; " i ne =_f;'output of the pre-amf The epndttzonzng
mvol‘ves the oﬁset and magnitude adjustment of the pre-amp
output s:gnal See the VOLTAGE LEVELS screen for the i

'unad]usted pre-amp output;. . e
@ [NTERGRATED INDUSTRIAL SYSTEMS _ e .
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7.2 Elements of Standardization

measurmg range.

A4 Mrmmum is determmed durmg the standardrzatlon It is the
conditioned* pre-amp voltage, measured with the ion chamber
o _'dlsconnected from the pre-amp. This is the condition that would be
o encountered mth the mﬁmtely tluck sample m the measunng gap.

V Maximum is determined durmg the standardlzatlon Tt is the
~conditioned* pre-amp voltage measured w1th the source ON and no
‘ '~sample in the measurmg gap ':“ A " o

\ .
AR SRR POy SEME

LA
<

The standardization'determines the voltage level at the end points of the .

\Y Present s the present readmg of the condltloned* pre-amp voltage

*Note:  The "Conditionsd" Ou'tpur 'of thep’re-am'p ' The" conditioning involves
the offset and magmtude adjustment of the pre-amp output signal. See
the VOLTAGE ‘LE VELS scréen for the umubusted pre-amp output.

- o '”3“ "’""‘la_ “y

7 3 Cahbratmg the Gauge Manually

A Get two (2) good samples ‘of the materlal most commonly used. If the
material is steel, the first sample should have thickness of about 100 mil,
o the second one should be the maximum thickness that will be ’
e encountered bt Iéss than'300 miils: If other»matenals &re used, the
L s Cgariples § Shold be’ prdportr "na]ly tlucker or ithmner, dependmg on the
absorptlon coefﬁcnent RER I L

“rg; Pedide What c0mposmon fuinber you want to use for the sample
“material. Get into the OPERATOR PANEL screen and enter the
. composmon number

i r":»- )

3 Venfy that there is nothmg in the gap ¢ of the gauge

4 Standardlze the gauge. Make sure the standardlzatlon was successful.
-7+ 'There should béfio blirikking of STND' button, no messages on the message
R '»?-"hne The THICKNESS readmg should be 0

5 Turn the source OFF ! L
6. Insertthe ﬁrst (thin) sample.

7. Tum the source ON.

‘ INTERGRATED INDUSTRIAL SYSTEMS
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% Get into the CALIBRATIONscreen o
9. Select the "Calib. coefficiént” item on the screen and adjust it to get the
"Thickness" item display the desired thickness in proper engineering

10. Turn the source OFF.
11. Remove the ﬁrséﬁs‘aﬁ;ﬂe and insert the second (thick) one.

A12 TurnthesourceON R
13. Adjust the "Calibration Q?'set" dlsplay to get the proper thickness
readmg in the "Thickness" readout w1ndow

14. Turn the source OFP e :
15. Go back to step 6 and the repeat the sequence unt11 no ad]ustments ‘
are necessary ,

16. You may want to venfy the operatlon on A the low end’ by gettmg a thm
~ sample and measuring it. There is. notlung to adlu_st at this point. An error:
~ may indicate mco”nmstency in the sami] les‘f}i’j hér one

f the thicknesses i 1s

~_improperly rar] or, posslbly, the compos on \is not the same among ;
“4hid samiles, plcad .

17;" Move back irito the MEN “SAVE SETUPTO !
DISK” ek it L |

7.4 Callbratmg the Gauge Automatlcally ,
e .. g

h Thls procedure sunphﬁes step 9 of the sequence above
Ad)ustmg of the "Cahbratlon Coefﬁaent'* to get the proper reading of the *

. thlckness is, done automatlcally In ordersfor it to Work the ttuckness of

.....

_ e OP
the Gauge SET readout of the gauge bemg callbrated

Here is the complete listing of the new sequence e

1. Get2 good samples of the matenal most commonly used If the
material is steel, the first sample should have thickness of about 100 mil,
the second one should be the max thickness that will be encountered, but .
less than 300 mils. If other materials are used, the samples should be

proportionally thicker or thinner, depending on the absorption coefficient.’

@ INTERGRATED INDUSTRIAL SYSTEMS
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i 8 ;iTum the source ON

o button will go OI-‘P at the end of this step

- 12. Remove the ﬁrst sarnple and msert the second (t}uck) one.

N 713 TumthesourceON

o readmg in the "Ttuckness" readout wmdow

- 16. Go back to step 7 and the repeat the sequence untll no adjustments
B are necessary o

INTERGRATED INDUSTRIAL SYSTEMS T
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line, The THICKNESS readmg should be 0

2. Enter the thickness of the first sample into the L/R Gauge SET window
on the OPERATOR PANEL screen.

3. Decide what composmon number you want to use for the sample
material. Get into the OPERATOR PANEL screen and enter the

composition number.
4. Verify that there is nothing in the gap of _the_ gauge.

5. Standardize the gauge. Make sure the standardlzatlon was successful. |
There should be no blinking of STND button, no messages on the message‘

6. Turn the source OFP

_ 9 _ Get mto the CALIBRATION screen

o t10 Touch the L/R CALIBRATE button in the lower Teft portlon of the
( _CALIBRATION screen. The button will hght up: and affer a few seconds
“the new value will appear in the "Calibration Coefﬁcrent" readout and the'

7. Insert the first (thin) sample o

"Thickness" reading will match the thickness of thie sample (entered as the
L/R Gauge SET before in the OPERATOR PANEL screen). The CALIBRATE:

11 TurnthesourceOFF S Y T B

14, Ad]ust the "Cahbrate Offset dmplay to get the proper thickness

15 Turn the source OFP

PR
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,, 17 -You may want to venfy the operahon on the low end by gettmg a thm
sample and measuring it. g

‘There is nothing to adjust at this point. An error may indicate
inconsistency in the samples: Either one of the thicknesses is improperly
marked or, possibly, the composmon isnot the same among the samples

18. Move back into the MENU screen and touch the ”SAVE SETUP TO
DISK”,

.7.5 Shutter Correction . - R A R s
The thickness of the source shutter is eqmvalent to about 180 mils of steel.
It can be used as an additional, calibration pomt Thls unproves thelong
term stablhty of the gauge st P e e T
This feature is turned ON or OFF by the. L/R SHU'I'T ER CORR. buttons.
Turning ON should be only done after the gauge has, been calibrated to :
full satlsfacuon by fo]lowmg the procedures above ‘ | B

RN

~-<;~—r',,, [ R

The Shutter Correctlon follows the normal standardlzatlon sequence W1th
extra steps N S RS TN e SUIINR L DR ¢ B i

el L.

The SOURCE is turned:; OPP STND button will. stay ht to mdlcate the

standardlzatlon is stdl actlve ’ -
feature, the result ging is saved-as "Shutter Reference" §

< b)on all subsequ
©  compared with the !
labeled "Shutter facto
the reference readin
consideration in the

ations the resu]t of the averagmg is

" value. The ratio will appear in the box
eprésents the‘gaih change that occurred since
en. This gain change is taken into

kness calculation. - ;

N PR e

~- e o e

the value of ! . Factor” is tested against reasonable limits. If the limits ;
% are exceeded; the erroris generated ‘STND button will be ﬂashmg andan ;
. error message will appear.
‘ INTERGRATED INDUSTRIAL SYSTEMS R
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'NOTE: With the Shutter Correction ON; the successful standardization finishes %

with both SOURCE and STND buttons OFF. .

With the Shutter Correctlon OFF the SOURCE w1]1 be ON and the STND .

button OFF

8.0 Voltage Levels Screen

The VOLTAGE LEVELS screen dlsplays the status of the power supplies
in the junction box, pre-amps and the A/D converter card.

See the Figure 12 for the screen layout. Not1ce the absence of the keypad,
_ thlS is stnctly a read-on]y screen. ‘

!

e,

Figure 13 Voltage Levels Screen
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B B “The readouts can be selected by touchmg or by usmg the cursor keys, but
‘ on]y to dlsplay the brief description of the parameter. -
? ” SOLIRCE and STND buttons are also prowded They cani be controlled by
touchmg or by the functlon keys from the keyboard
F7 toggles the left standardlzatmn ON/OFI-' o :
F8 toggles the nght standardlzatlon ON/OFI-’ SRR i
: | | o ;
~ F9 “toggles the'left 'éo'ur'ce':"‘O,N/(lel'-‘i‘-"'T B
a UOLTﬁGE LEUELS S .b
Ion Chamber
! _.u>~;-5959999r;;; : ;
i - 120 Pouer :
. 424U Pouer ‘
L —24U Pouer:"
1- Left Preamp. _,._ -
nght Preamp §
Zero of A/D REERRTRAS

_—




F10; toggles;the’rig'htsoofce ON/OFP - _'

 Thie touch of the RETURN ﬁeld or typmg of T W111 result in the return to
the MENU screen. :

8.1 Variables Displayed
1. Ion Chamber -
Nominal value is -360V, tolerance 10%: This is the-high-voltage power
supply. It is a DC-DC modular converter operating from 12V DC and :
located in the junction box. It prov1des the bias of the ionization q.hamber '
The loss of voltage would resuilt in 0 output of the pre-amp. High noise or
ripple on this power supply would degrade the sxgnal of the pre-amp.
A‘2 SVPower S
Nommal value is 5V, tolerance 5%. S
“ This is 5V used locally ih the’ ]unchon Box: Itls derived by the 12V power
supply by the on-board regiilator. Tiportanit for sévetal logic functions
performed on the signal card of the junction box.
3. 12V Power
Nominal value is 12V, tolerance 5%.
Power supply is located in the junction box; operates the relays of the pre-
“_ .amphﬁer :
B - 4 +24V Power* o
5. -24VPower . o |
Nonunal Value is 24V toIerance 5% A ' '
This a dual-voltage power supply located in the ]unctlon box It supplies
power to the analog section of the pre-amplifiers: 15V for analog circuits
is denved by the local regulators o
6, Left Pre-amp
7. Right Pre-amp

Outputs of the pre-amplifiers. 12 to 16 Volts on the typical gauge.

’ INTERGRATED INDUSTRIAL SYSTEMS o o
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Do not confuse 'wtth the CALIBRATION scroen drsplay of the
variables "V minimum”, "V maximum” and "V present”. These are

based on the condrtroned pre-amp ouiput and cannot be readrly
related with the levels displayed here.

Note:

8. Zeroof A/D
Nominal value is 0.00, tolerance +/- 0.02 Volt.: -
Zero of the A/ D converter card

9 0 D/A CONVERSIONS SCREEN

R B S T PP L £ SRR TIPS S T o UL T T R Q

_— :_;;_Q.I;Eilipﬁs'e*_’f__’;ﬁ_, B ;;__-_;i - __,;;__'_-"" R

The standard GSP system has total of 8 D/A converters Each converter |
has a pair of registers associated with it. The GSP program writes the mto
- the data register, the zero-tnm reglsters serve.as the offset ad]ustment
_— .'I'lus screen, allows these values to be observed .

'

The reglsters are arranged in'2 columns W1th data in the: ﬁrst and the tnm
registers the second g e

: :;.; 9. 2 Gauge Blas D/A’

Cendi EVL L R B S S R SO L
L AL

Data Acquisition card. Their range is +/- 10Y. They, are meant to be used
_ as the bias for the summing amphﬁer located on the Slgnal card of the :
]unctlon box IS ,

The standard gauge software does not use thls function, therefore the -
data and zero-trim values should both be left at the default sethng of 0.

9. 3 Other D/A’

The IP-DAC module on the Industry PackCarnerboard firovides six
12-bit D/ A converters. They are configured for +/-10 V output. ;

‘ INTERGRATED INDUSTRIAL SYSTEMS
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See Figure 13 for the sereenrléyoute.-.;f;_ﬁ_zv G

The two 16-bit D/ A converters are located on the Nahonal Instruments 3
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Fig lgure 14 D/A co ersiaa’

" The "Left deviation® and the "Rzght Dwﬁtzm" D/A’s are used to produce
the analog voltage proportlonal to the gauge deviation. The scale factor is,
in English units, 1V -

DTOA CGN‘UEnTEns‘ o
DTOﬂ ~ ZERO_TRIM

~per254 um. The
" output is Zero

Left gauge bias [VI during the
~Right gatige blas *;U]j ”_4s:’c'ai'1"dardization or
Left deviation U] --when the SOURCE

""is OFF. The output
range of the analog
devxatlon is+/-10
- miléor +/- 254 um

Right deviation™ V]
L.dev. indicator - [MI:: .

R.dev. indicator [V]
Draft

“The"L.Dev.
Indicator" and
"R.Dev. Indicator"
'D/A's are used to
~genierate voltage for
..driving the external
& meter W1th the +/-

A:’I'he Zérd tnm reglsters cover the full range of the D/ A_ This makes them
" useful for testmg of the D/A’ converters.

ey

..x.t i J

Ideally, in properly functioning converter outputs, the voltage is the sum
of data and zero-tnm reg1sters

D INTERGRATED INDUSTRIAL SYSTEMS . . . |
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10.0 Standardization Screen

See the F igﬁf.e 14,Afor the layout of the STANDARDIZATI ON Sereen-

10 1 Purpose
'I'lus screen is usefu] for the debugging: of st: ;dardlzatlon problems and
for the verification of some of the Stéps-petf rmed during the

standardlzatlon.

| Most of the vanables are ot easy tc
understandmg of the gauge softwar

ff‘ . .

= STﬁNDﬁRDIZﬁTION ,
LEFT CRIGHT

| sequ ncer is at 0. 'Ihe
» standardization starts with the

Pr&qramb Counter

sequencer forced into the state 1.
pver 2ing C@t l  The finishing and closing down -
ﬁccmulator Ivoccurs a atth 'state 100 This is not a
ﬁveraqe .

Relays *-

A chamel gain - - | The accurate sf&ﬁdérdizétion

A/ channel (7] E "depends on .averaging multiple

Petal InGsp . - = A | readings. The 2 averaging process is

made v151ble by dlsplaymg the
.mimber of samples to be taken,

" contents of the summing
gecgmulator and the result of the

.,.eiveragmg ThlS is what the next 3
variahles are. -

Figure 15 Standardization

)
s
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.....

Averagmg count - Number of samples to take dunng th1s averagrng

Accumulator - Contents of the summing accumulator.

. Average -Result ot‘ the averaging.
See the table bei

tate of the pre-amp relays is visible in thrs register. The .
be set to partlcular configuration from here.

Relay S;ate?:'“l.ﬁ.On LT
STATE: | - KHa _KHI: | “RELAYS”
Measire . | - 0 L 0001
zi 0 i 0010
72 Precharge S ST | 1001
.72 a 1 . o101
':;femment .Prec'h,arge Fllt_er On 1 Dlsconn Ion v Unground “Relays”
ﬁlter- RRAEL S Chamber' | Ton'Chamber | Variable

A/D channel gain - The default value of 0 shoufd be Teft 'here 7('fhangmg of
the gam is not supported by the standard gauge software ‘

Metal In Gap

frf: zu:

T

"; A YIS .Ha

P e e

A/D charmel [%] The default value of O should~be Ieft here This item is :

i
¥

»

DPO i'ted by the standard

Tlns ariable dlsplays the' status of - Metal-In-Gap

(MIG) s1gna] L0g1cal vanable 0 means FALSE 1 means TRUE.

See the MISCELLANEOUS screen for settmg of the MIG threshold

11.0 MISCELLANEOUS SCREEN

11. 1Purpose e -

At oL T

The variables in thJs screen are not directly associated with the gaging.
They perform important selectlons error threshold settings, etc. for both
gauges. See the screen layout in the Figure 15 on the next page.

The screen has room for 16 variables, not all are assigned and used.

‘ INTERGRATED INDUSTRIAL SYSTEMS .
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. If tl}e Enghsh / Metnc selectlon changes the

B S

MISCELLANEOUS

MIG thrashold

Souren tineout interval

PUIN. inp. blncked

gee St

b, wucho ON oo v

.7 Sarisl comn,

Swrisl comm., ap. blocked

#‘r‘eunp offoct !ol‘éranﬂ:é. [y L
Preanp output, acceptabie ninimm

Heserved

Aesarved

Reserved

Al‘lousa pointar oN

:m1l'6r mm dependmg on the Enghsh Vi Metnc.

e ﬂi.reshold is recalculated 0 -
the physical dimension remains unchang d. The Metal-In-Gap signal is 0
(FALSE), if the measured thickness is below this threshold and itis1
. (TRUE), if. the measured tluckness Jis above. .. . ..
This. vanable is saved as the part of the gauge setup

11. 3 Source Tlme-out | ?,1,:;.;_:.-»*. ;Tf: N

Dimension: seconds. : T L T PR TN

- B B R : i
C e n T PN . L P .("1_

With the Metal-In-Gap FALSE and no standardlzatlon takmg place, the
shutter w1]l close after the time determined by tlus variablé.”

Tlus vanable 1s saved as the part of the gauge setup

A0

R S

INTERGRATED INDUSTRIAL SYSTEMS - *
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11.4 PCIM Blockmg

This logical variable pertains to the operahon of the PCIM card, which
provides the optional interface with the GE Fanuc¢ GENIUS I/0 system.

If1 (TRUE), this varlable blocks any changes caused by the commands

'ffom the PCIM datagrams: This is convenient duririg the start up, setup or-

debugging. This does not st0p the broadcasting of the global data from
theGSP e R

PN

The O (FALSE) wﬂl let the commands be executed as desxgned

This variable is saved as the’ part of the gauge setup

O S T o
L < i

11.5 Serial Comm.Echo

This logical variable pertains to the operanon of the senal mterface
If 1 (ON), the received characters are echoed as they are received. ThlS feature is useful during

troubleshooting. The gauge behaves and responds like a terminal. R
The change will not take effect until the GSP program restarts.

: Th13 vanable 1s saved as the part of the gauge setup ‘The default value is 0 (OFF)

11 6 Serlal Comm. Blockmg Hs

This loglcal variable pertams to the senal mterface s -
7:4.":-3;‘63:;; h G B & * ( ; R -x .

If1 (TRLIE) this vanable blocks any changes caused by the commands
received by the sérial mterface “This*s’ ‘éonvénient 'dunng the start up,
setup or debugging. This does not stop the rephes to the mqumes dlrected
to the DSP. N

The 0 (PALSE) will let the coman_ds execute n&rm‘ally R
This variable is saved as the part of the gauge setup.:.ii ¥ it

11.7 Reserved |

@ INTERGRATED INDUSTRIAL SYSTEMS
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11.8 Pre‘eamp Offset Tolerance
Dlmensmn mV

. This vanable sets the limits of the acceptable offset of the gauge pre-
o amphfjier l..arge offset of the pre-amp mayb be an md1catlon of the serious
L problems

If the "V Minimum" in the CALIBRATION screen falls out51de of this
hnuts the standardlzahon error W1ll be mdlcated

Th1s vanable s saved as the part of the gauge sefup.

The default value is 500mv

11.9 Pre-amp Output Tolerance

Du:nensmn V o

Tlus vanable §ets the—mlmmum acceptable level of the pre-amp output
Low pre-amp voltage (with no metal in the gap) indicates problems with
the pre-amp, source or ion chamber

EERERE [ ERUR |
LRSI ) L.t .,;‘ Csa 2

If the "V max:mum in the CALIBRATION screen falls below this hmxt the
‘ standard1zat10n error W1ll be mdlcated

11.10 Reserved Rt et
. 11.~11 . Reserved - B E e e
11.12 Reserved
11.13 Mouse Pointer
| Thxs logical variable ntakes the mouse pointer visible.
This 15 heeded whel't operatlng the gauge with the mouse. It may be
useful during the troubleshooting of the touch screen operation. The

arrow marks the position where the touch was recognized.

1 turns the pomter ON, 0 turns the pomter OFF.

’ INTERGRATED INDUSTRIAL SYSTEMS _ ,
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The chahge will not 'take effect until the GSP pfograiﬁr{’;eStarts.

This variable is saved as the partof the 'gau’ge’setui).

11.14 Pseudo Gauge

The nominal gauge set is frequeh'tly: usedto determine the reduction ratio :
which is used to set up the speed relations between the electrical drives of
the mill.

LEFT-GAUGE SET Lmill. -MIDOLE GAUSE SET, [mil}, - RIGHT GAUGE SET-[mill

The special case .
of a 3-stand
mills operating
with only 2
gauges requires
the nominal
-cgaugesetting "
even forthe. ...
gauge thatis not
present, the
pseudo-gauge.

T T T . T O R P

T

When a pseudo B

~ gaugeisused . R
 the OPERATOR  COrPOSITION -
y ;PANELchanges SR
' ‘_to mclude ft

L, T
RS AN

The pseudo

;' gauge Sé{ r:éédo':‘lt 15 1°C31ed in the uPPer row of the mam readouts of the
- OPERATOR PANEL». -C'Ee e composmon readOl}j}S‘ il'l the lower left
corner of the screen. " out’

£ i AT, B VT,

s

' See the Figiire 16 for the layout of the screen W1th the pseudo gauge in the
middle.

- e
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This variable provides the selection of the pseudo gauge sét:
. 0.. o p_s_eudo gauge set, normal screen,
. 1.. pseudo’ gauge left, |
. | 2 pseudo gauge center
i - 3. psendo gauge nght

NOTE:. GSP program, must be restarted after the change

e e e S e e b

P need to be saved m a file, so they

SO P { T If g
' Wthh nitist be created for this' pu.l-'pose durmg the gauge mstallanon
.. Ifthe GSP program rs runmng w1t.h the " d" command lme optlon (Demo

o mode of operation), the 5 DA
‘ current d1rectory on the f-irst save command

. I the file does not ex1st or was deleted tpe gauge restarts Wlth the
default 1 parameters T v VR

The command for saving of the seﬁap is issued by touching the "SAVE :
SETUP TO DISK" bar in the MENU screen. By keyboard it can be done by
selecting the bar using the cursor keys and pressing the ENTER. '

The old POINT.DAT file is renamed to POINTS.BAK before the new
POINTS.DAT is created.

When editing, the care has to be observed to edit only the numerical data
and to keep the original formatting.

‘ INTERGRATED INDUSTRIAL SYSTEMS ~ ~ ~ =~
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- 12.1 Sample File

Program Version:  Version 940913-b

COMMAND LINE OPTIONS

Demo Run: -d

PCIM Port -pxxx Default is 0x3¢0

lrcM Mem: -Pxxxx Default is 0xc800

| IPAC Port: _,'Defaultls()x610 B
TPACMem; -lxxxx Deéfaultis 0xe000 =

“X’ is Hex Digit '

St Eo r - - R O v
. . 3

12.2 Manual Editing

'The filé is'iri readable fotin and can be easil§ viewed and edited with any

editor program.

variables that are not accessible from the GSP program for any changes.

By default the security code is 2655684.0 and the hme-out interval is 60 0.

If the change is desired, these 2 entries must be edited.
13.0 EXITING TO DOS

13.1 Purpose

During the setup or sfarhip the GSP program needs to be exited in order

to run utilities or any other programs.

The orderly exit is in the MENU screen, the bottom bar labeled "EXIT TO

DOS". Touching it will stop the GSP operahon and the familiar DOS

prompt will appear.

13.2 Restarting the GSP Program

The GSP program name is GAUGE.EXE. Typing the GAUGE.EXE at
command prompt will restart the program.

@ INTERGRATED INDUSTRIAL SYSTEMS -
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13.3 Command Line Options
There are several command line ophons avallable o
NOTE: 'x" below is a hex d1g1t and ' can be substltuted by /
. -d isthe demonstratlon versmn that will run ofi’ any IBM AT
comipatible computer w1th the VGA adapter ‘and the mouse. It

bypasses checking for some key penpherals 51mulates the A/D ;
outputs etc. oy

T

. -p>oo< ‘sets PCIM 1/O port address, xxx are hex d1g1ts i

. -Pxoocx sets PCIM memory segment XXKX hex nglts

e -booc sets t.he IP carrier boa_r_d pO._r.t_ address,.>.<.xx.. are hex digits

o -Ixxxx sets the IP carrier board memory segment

e ..";“, Lo

S e il pnnts followmg help message

A

s
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APPENDIX A - Gauge Signal Processing Unit Test Procedure

This procedure describes the steps required to get the gauge up and running
for the first time. It is assumed that the associated desk is powered and

PROPERLY GROUNDED.

The following documents should be referenced during this procedure.

STEPS

Gauge Signal Processing Unit Manual
Gauge Interconnect Drawings

TASKS

1. Initial System Check

a. Check ALL cables, wiring and connections. An error in wiring can
cause costly damage to system ports.

b. Check and configure the option jumpers and/or swnches on the
following cards:
e National Instruments Multifunction /O Card

e  Sealevel Systems Serial /O Card (if used)
e  Industry Pack ATC40 Carriér Board
e Industry Pack IP-Opto Driver Module
s Industry Pack IP-DAC Module
¢« PC Interfacc Module (PICM) (if used)

c. Disconnect cables to the National Instruments Mulnﬁ.mcnon card and
the IPO Opto driver Module before proceeding.

d. Before installing the source capsule into the source head assembly, -
check shutter operation with the shop testing fixture.

2. External Voltage Check

a. Check for presence of +24 volt power on the Phoenix terminal block
for the Opto Driver Module: NOTE: This is the Desk +24Vsugg!g not
the power supply in the junction box.

b. Apply power to the gauge computer.

3. Gauge Software and Touch-
, Screen Verifi cation.

a. Be: sure that the software for gauge operauon is properly loaded and

the touch screen is calibrated

b. Turn off power to the gauge computer. -

c. Cdnnect the cable to the [P-Opto Driver Module.

4. System Power and Voltage

Check

a. Apply power to the gauge computer.

b. Check that the gauge junction box has powered up, as indicated by

the power LED’s located in the junction box.

c. The green "Source Off" lamps on the C-Frames should be on, and the
red "Source On" lamps should be off.

INTERGRATED INDUSTRIAL SYSTEMS

appendix Aowpd o I998-55-0!




. Touch Screen Gamma Gauge
Entering and Editing Alloy Compensation Numbers

1. From the “Operators Panel” touch the “SETUP” box in the lower left —hand corner.
A keyboard will appear and you will be asked to enter the security code to unlock the
screens. Type in the security code, which is 2655684, then touch “ENTER” This
unlocks the test screens for a period of 1 hour.

2. Touch the “SELECT ALLOY?” box located in the middle of the “Operators Panel”
above the composmon number This wﬂl open up the “COMPENSATION
TABLE”. -

Note: “SELECT ALLOY” is the boot up name. 'I'hls name wﬂl change to the name
of the alloy you select or entered into the “COMPENSATION TABLE”.

3. To enter 2 new alloy select any empty box in the “COMPENSATION TABLE” and
then touch the “EDIT” box in the top right hand corner. This opens the
“COMPENSATION TABLE EDITOR? screen.

4. The “COMPEN SATION TABLE EDITOR” has a touch keyboard with three
columns for alloy information:
o “ALLOY NAME”: Enter the name of the alloy
o “CON[POSITION” Enter the composmon number that you determined 1 is
needed for this particular alloy. A
° “CON[N[ENTS” Enter any notes or comments you might deem necessary.

5. When ﬁmshed touch the “SAVE” box and then “RETURN” to get back to the
“OPERATORS PANEL -

. You will notice that the new composmon number is dlsplayed and that the “SELECT
ALLOY” box now is dlsplaymg the name of the new alloy. You can toggle between the
“OPERATORS PANEL?” and the “COMPENSATION TABLE?” without entering the
security code. The security code is only needed to add or change alloys in the table.
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Lin X[Cin NOM + Gln DEV] = tout

GENERAL COMMENT:

ROLL ECCENTRICITY WILL LIMIT -ANY AGC
PERFORMANCE. GOOD ROLL GRINDING PRO-
CEEDURES MUST BE EMPLOYED. HOWEVER
THE 125 AGC CORRECTS AT INTERVALS AS

SHORT AS 2". ANY ECCENTRICITY RESULTS
IN AN IMMEDIATE CHANGE IN MEASURED
LENGTH OUT. (Lout). THUS THE AGC WILL
REACT QUICKLY TO MAINTAIN CONSTANT

EXIT THICKNESS.

NONUNIFORM HARDNESS IN THE MATERIAL
WILL RESULT IN AN IMMEDIATE CHANGE IN
LENGTH OUT. THE AGC WILL DETECT THIS IN
THE FIRST 2" LENGTH AND OUTPUT A -
PROPORTIONAL CORRECTION TO THE HYDRAULIC
SCREWDOWN.

EXAMPLES

1000 | .1000* | .0000" |=|2000 [ ..0500" | .000O" 0

Tout  SCREWOOWM
Tout? RESULT CORRECTION
X_Toul? _ RESILT CORRECTION

1000 | .1000° | +.0004" {=]2000 | .0502" | +.0002" | DOWN 2

1000 | .1000" | —.0008" | = |2000 | .0497° { -.0003"| UP 3

‘1000 | .1000° | .0000" |=]1992 | .0502" { +.0002" | DOWN 2

1000 | 1000 | .0000° [=|zm12'| .0497* ]

=.0003" |- UP-3 |

1000 | .1000° | +.0004" {= (2008 | .0500" | .0000% |- O

.} 1000 |. .1000"

-.0002" | = 1 2000 | .0504" | +.0004"  DOWN 4

1000 | .1000" | +.0003" | =] 1968 | -.0502"

+.0002" | DOWN 2 |

1000 | .1000" | +.0010" | =]2088 | .0484" | —.0016" | UP 16

1000 | .3000" | +.0005" | = {1930 | .0521" -] +.0021" | UP 21

NOTE: THICKNESS AND LENGTH VALUES ARE

EXAGGERATED FOR EXAMPLE ONLY
TOTAL Lin=10000=20 INCHES OF STRIP AND
10 PROPORTIONAL CORREC'HONS HAVE BEEN
MADE'

Lot UNEAR
D000 On 24 & 40 wor
rmm ;WW- [uowurm]
st N
~ CYLINDER e 'gmum
- PORS
—, T

VOLUME OUT p

’/

)

© US—~JAPAN-EUROPE PATENTS

12S _PATENTED HYDRAULIC SCREWDOWN

100% DIGITAL

VERY FAST - TYP .001' in .02 SEC.’

ACCURATE - .00005" RESOLUTION 2HI-=4HI
‘ .000005" RESOLUTION Z MILL

. HIGH .YEILDS - TIGHT TOLERANCE :

7/)//////%//;;//7/7///////////‘/7////////////'/////////7///////2//%7////2
' VOLUME IN = VOLUME DuUT
LENGTHy, X THICKy, X WIDTH,, = LENGTHoutX THICKgueX VIDTHG4
Lin X Tin X Win = Lout X Tout X Mout
Lin X Tin = Lout X Tout
Tin = Gin NOM * Gin DEV
Lin 9( [Gin NOM * Gin DEV] = Lout X Tout
Lin X [Gin NOM * Gin DEV)
Lout

3 TOL.I't =

" DIGITAL TACHS OUTPUT 8,000 PPF
. TO CORRECT EVERY 2 Li = 1000

LI _ ENTRY LENGTH
EXIT LENGTH

B Lo

_ AGC ‘SECONDARY LOOP
EXIT GAGE AVERAGING _

'E_HE HiGH SPEED PRIMARY LOOP DOES NOT

 REQUIRE “OR 'USE EXIT DEVIATION: . (GAGE)- HOW—

EVER IF STRIP WIDTH CHANGES. DURING REDUC-
TION; OR IF SLIGHT ERRORS IN TACH WHEEL

- SIZEB, OR DIFFERENCES IN GAGE CALIBRATION
" THE :SYSTEM. WILL  AUTOMATICALLY COMPENSATE.

. THE .SECONDARY"AGC -LOOP CONTINUOUSLY
AVERAGE'S THE. EXIT.-GAGE DEVIATION. IF THE

. AVERAGE IS.NOT ZERO THE COMPUTER. WILL
PROPORTIONALLY ‘MODIFY - THE 'PRIMARY LOOP - |

ENTRY LENGTH COUNT TO BRING THE EXIT

GAGE- AVERAGE TO EXACTLY ZERO.~™ R ¢
" ALSO THE AGC HAS AUTOMATIC.MATERIAL. ___ |
HARDNESS COMPENSATION SOFTWARE . WHICH -

COMPARES ACTUAL THICKNESS OUT-(ATout) . — 7

WITH: CALCULATED (Tout) AFTER THE CORRECTION

e, [OAN | e Coanetut

: s v ) l’“‘
oS! 125 AcC
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GENERAL COMMENT:

ROLL ECCENTRICITY WILL: LIMIT ANY AGC
PERFORMANCE. . GOOD ROLL GRINDING PRO-
CEEDURES MUST BE EMPLOYED. HOWEVER
THE '12S AGC CORRECTS AT INTERVALS. AS
SHORT AS 50 MM. ANY ECCENTRICITY
RESULTS IN AN IMMEDIATE CHANGE IN' MEAS—
URED LENGTH OUT (Lout).. THUS THE AGC
WILL REACT QUICKLY TO MAINTAIN CONSTANT
EXIT THICKNESS. .

NONUNIFORM HARDNESS IN THE. MATERIAL
WILL RESULT IN AN. IMMEDIATE CHANGE IN ‘
LENGTH OUT. THE AGC WILL DETECT THIS
IN THE FIRST 50 MM LENGTH AND OUTPUT
A PROPORTIONAL CORRECTION TO THE
HYDF’!AUI'.IC SCREWDOWN.

i EXAMPLES

Lin_X[Gin NOM + Gin DEV] = tout X Tout?

Tout  SCREWDOWN
RESULY CORRECTION -

1000. [1.000mm | Omm |=|2000|.500mm| Omm | o©

" 11000 [1.000mm [+.008mm| = | 2000

.504mm [+.004mm| DowN 4

- | 1000 |1.000mm |—.006mm| = | 2000

497mm |-.003mm| UP 3

1000 [1.000mm | Omm |=|1990

.502mm |+.002mm| DOWN 2

-] 1000 [1.000mm

: O | = 2012 | .497mm {=.003mm| uP 3

1000 [1.000mm |+.010mm| = | 2020 .500mm | Omm 0

1.1000 |1.000mm (-.030mm| = | 1980

~490mm {-.010mm{ UP 1

1000 |1.000mm [+.021mm | = [ 1998 | .S11mm {+.011hm]| DowN 11

1000 |1.000mm | +.051mm| = | 2088 | .503mm |+.003mm| DOWN 3

.478mm |~.024mm| UP 24

1000 |1.000mm |-.081mm/| = | 1930

NbTE THICKNESS AND LENGTH VALUES ARE
EXAGGERATED FOR EXAMPLE ONLY

TOTAL Lin=10000=.5 METERS STRIP AND

= 10 PROPORTIONAL CORRECTIONS HAVE BEEN

MADE!

o4 u | D
ii % CYLINDER | * m'@mm
| ! ‘ A :
mﬁm ' _TT
VOLUME IN| = |VOLUME OUT ;

///////// |

US—JAPAN-EUROPE PATENTS

125 PATENTED HYDRAULIC SCREWDOWN

100% DIGITAL.

VERY FAST ~ TYP 25 MICRON in .02 SEC.
. ACCURATE - 1 MICRON RESOLUTION 2HI—4H|
: .1 MICRON RESOLUTION Z MILL

HIGH YEILDS — TIGHT TOLERANCE

- AVERAGE"IS NOT ZERO THE COMPUTER WILL:~

" VDOLUME IN = VOLUME OUT
LENGTH, X THICKy) X VIDTHy, = LENGTHg,¢X THICKg¢X VIDTHg ¢

Lin X' Tin X Min = Lout X Tout X ¥out
.Lin X Tin_ = Lout X Tout.
Tin = Gm NOM * Gin DEV

Lin X [Gin NOM % Gin DEV] Lout X Tout
Lin X [Gin NOM * Gin DEV]
:\uTOUt =
Lout

DIGITAL TACHS OUTPUT 20,000 PPM .. -
TO CORRECT EVERY 50 MM Li = 1000

Li-_ ENTRY LENGTH-
Lo~ "EXIT LENGTH

AGC SECONDARY LOOP
EXIT y GAGE AVERAGING

THE HIGH ‘SPEED PRIMARY LOOP DOES NOT
REQUIRE OR USE EXIT DEVIATION:-{GAGE) HOW-
EVER.IF STRIP. MDTH CHANGES DURING REDUC—
TION, OR-IF SLIGHT ERRORS IN TACH WHEEL
SIZES, OR DIFFERENCES IN GAGE ‘CALIBRATION .
THE SYSTEM WILL AUTOMATICALLY COMPENSATE.

* THE 'SECONDARY' AGC LOOP  CONTINUOUSLY. .
AVERAGES THE EXIT:GAGE DEVIATION. IF THE
PROPORTIONALLY MODIFY THE .PRIMARY.LOOE._.. . _
ENTRY LENGTH COUNT ‘7O BRING THE EXIT
GAGE_AVERAGE TO EXACTLY ZERO. ~— . —. —"~

'ALSO. THE 'AGC HAS. AUTOMATIC MATERIAL® -
HARDNESS COMPENSATION SOFTWARE WHICH.
COMPARES ACTUAL THICKNESS QUT (ATout).sz ™ 7.
WITH CALCULATED (Tout) AFIER THE -CORRECTION.
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OVERVIEW

This I’s Radiation Training Program is designed to help you, the customer, to
understand the basic operation and safety procedures.

First and foremost, SAFETY is our primary concern. The gage itself is a very safe
device and is virtually impossible to damage in such a way asto pose a radiation
hazard. This does NOT mean that untrained personnel are allowed to do
anything they want to. : S - R B

This is NOT a maintenance manual, only an Operations and Regulations
Manual.

This does NOT allow you to perform any maintenance on the gage itself, with
the exception of changing indicator lights with power off.

If, after compléting the material in this manual, you have unresolved qﬁestiohs
or desire more in-depth training, please contact us at (203) 265-5684. Your
inquiries are always welcomed. |

INTERGRATED INDUSTRIAL SYSTEMS
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2 SAFETY

Congratulations onreceiving your I’'S Gamma Radiation Gauge: ‘Our company has
many years of experience with these gauges and is extremely proud of our safety
record. While the gauges we produce are low level, our companys’ primary concern is
the continued safety of all our customers. It is therefore appropriate to establish some
guidelines on how to conduct yourself in the areas where these gauges are in use.

Our gauge, physically, looks like an elongated “C”. In the open end of the
C-Frame is where the radioactive source housing is located. DO NOT place any part
of your body in this open air gap.

Mounted on top of the C-Frame are two (2) lights, one Green, one Red. With the gauge
system powered, the Green light indicates the source is covered (shutter closed) and the

_-gauge is not active. - The-Red light indicates that the source is exposed (shutter open)
and radiation is present. When the Red light is lit, stay at least three (3) feet away from
the gauge. To physically verify the position of the gauge shutter a glass peep hole has
been installed on the front of the source housing. Green and Red strips have been
painted on the shutter to correspond to the C-Frame lights. On the outboard side of
the C-Frame is a label containing the “3 Foot Wanung This label must be maintained
on the C-Frame in legible condition.

 There are three (3) factors that should be used to minimize your exposure to radiation:
Time, Dlstance, and Shleldmg

~ Time: The less time a person remains in the area of radiation, the less of a
‘ 'radlatlon dose that person W111 receive.

Distance: = The mten51ty of rad1ahon and it's effects fall off sharply as you move
further away from the source. For example, by moving twice (2x) as far
away from a radioactive source, you are exposed to One-Quarter the
amount of rad1at10n, moving three (3x) times as far away means One-

- Ninth the exposure and so on. :

Shielding: Protective material placed between you and the source reduces the level
of radiation passing thru, and thus the amount to which you will be
exposed. In nuclear gauges, this protection is provided in the source
housing. :

‘ INTERGRATED INDUSTRIAL SYSTEMS
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‘ INTERGRATED INDUSTRIAL SYSTEMS

Itis appropriate to mention a word about ALARA.-ALARA is an acronym. It’ s
meaning is: As Low As Reasonably Achlevable

ALARA refers to the exposure level for those who work w1th radiation. It must be
emphasized that ALARA is not a dose limit, it is'a method of work. It is the
responsibility of management and the individual worker to continuously strive to
lower exposure levels. This joint commitment to a continued safe work environment

Can Not Be Over Emphasrzed

To summarize, if the shutter is open and it is not necessary to be in the direct vicinity of
the gauge, DON'T. If you do need to work in that area, minimize you time, when
possible close the shutter. If involved in a long term project, turn off the system power.

REMEMBER - The most important step in any procedure, is your personal saftey.

safery.wpd © 2002-11-08




"~ U.S. NUCLEAR REGULATORY COMIVEISSION REGULATIONS

I’S has two (2) licenses from the U.S. Nuclear Regulatory:Commission: They are the
- following:

License #06-21253-01

1) Installation, relocation, repair and servicing of the gauge, including the leak
testing of sealed sources and radiation surveys of devices for other persons.

2) Instruction and training of individuals in the use of the gauging device.
License #06-21253-02G

The licensee (I’S) is authorized to redistribute. the devices containing sealed sources
specified in this license to persons generally licensed pursuant to section 31.5, 10CFR
part 31 (copy enclosed) or eqmvalent provisions of the regulahons of any Agreement
State.

Unless you, our customer, are specflcally licensed by the US. Nuclear Regulatory
Commission or an equivalent Agreement State, you are considered to be a general
licensee. As such, you have certain responsibilities as regards to IS Gamma Radiation
Gauge. Title 10, code of Federal Regulations (10CFR) defines conditions for use of the
gauge. The sections that pertain to you (copies enclosed), the general licensee are:

- Section 20.2201, 10CFR20
Reports of theft or loss of licenced material.

- Section 20.2202, 10CFR20
 Notification of incidents.

- Section30.34, 10CFR30
Terms and conditions of licenses.

- Section 30.51, 10CFR30
Records.

- Section 30.52, 10CFR30
Inspections.

- Section 30.53, 10CFR30
Tests.

’ INTERGRATED INDUSTRIAL SY SI'EMS
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- Section30.61,10CFR30 ™~ '~
Modification and revocation of licenses.

- Section 30.62, 10CFR30
Right to cause the witholding of recall of by-product material.

- Section 30.63, 10CFR30
Violations.

- Section 31.5, 10CFR31 _
Certain measuring, gauging or controlling devices.

* Special Note: Section 31.5, 10CFR31, is the authorization Sfor the issuing of a general
license. There is no official document that is issued for general licenses.

At the time of the initial mstallatron, for the gauges, a Radlahon Site Survey and
Leakage Test will be performed for each gauge. Their purpose is as follows:

Radiation Site Survey:

The survey is performed to determine the level of exposure to radiation that your
workers will receive. This is done to insure that this exposure level is below those
levels pernutted by Federal regulations. The survey is performed with a sensitive,-
calibrated ion chamber meter, designed to simulate exposure to the human body. The
measurements taken will be recorded (sample form enclosed) and exposure levels
determined. A copy of this report will be given to you along with an explanatlon as to
how the exposure levels were determined. This report must be maintained on
permanent file. A separate copy will also remain on permanent file at PS

| Leakage Teshng

ItisaUS. Nuclear Regulatory Commission requirement that your gauge be examined
at least every six (6) months for signs of leakage and/or contamination. The initial test V
is performed by I’S at the same time of installation (sample form enclosed). Thereafter ,
the test must be performed at no more than six (6) month intervals by persons’
specifically licensed by the U.S. Nuclear Regulatory Commission or an Agreement
State to perform this service. I?S can provide this service, if so desired. The
responsibility for having this service performed and maintaining a permanent record
of the test results, rests with you, the general licensee. A permanent record of those

tests performed by ’S will also be mamtamed on file at I’S.

@ INTERGRATED INDUSTRIAL SYSTEMS
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You should be aware that the warning label, mounted on the gauge, cannot be
removed You are also reqmred to mamtam these labels in leglble cond1t10n

L4

After readmg the endosed sections of Title 10, Code of Federal Regulahons 1f you
should have any questions that cannot be answered by our field representative, contact
I’S Radiation Safety Officer at (203) 265-5684.

@ INTERGRATED INDUSTRIAL SYSTEMS
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4.

2.

OPERATION OF GAUGE

..»To-operate the gauge, turn on the powerswitch ori-the back of the gauge electronics -

rack. Allow at least ten (10) minutes for the system to “Warm Up”. To open and close
the gauge source shutter press the source “On/Off” pushbutton. When the pushbutton
is lit the source shutter is open, when the pushbutton is not lit the source shutter is

closed.

It is very important to understand exactly how the gauge lights operate, so that an
unsafe condition can be recognized. Light combinations are:

1.

Source On/ Off pushbutton not lit, Green hght on gauge lit, source shutter is
closed. v

- .Source On/Ojj" pushbutton lit, Red light on gauge lit, source shutter is open and .

- radiation is present.

Source On/O_ﬁr pushbutton not lit, no light on gauge lit. Source shutter is
probably closed. Remove gauge system power, use the sight glass to physically
verify the position of shutter. Repair Green light on gauge.

‘Source On/Off pushbutton not lit, no light on gauge lit. Source shutter is

probably closed. Remove gauge system power, use the sight glass to physically
verify the ’position of shutter. Repair Red ].ight on gauge.

: Both Green hght and Red hght on gauge lit regardless of source On/ Off

pushbutton indication. There is a shutter problem and the source gauge must be -
serviced. This service must be performed by persons specifically licensed by the
U.S. Nuclear Regulatory Commission or an Agreement State. Since there isno

valid indication to the correct position of the shutter it is necessary to use the
sight glass to physma]ly venfy the actual position. If the shutter is stuck open

refer to the Emergency Procedure section of this manual.

P_LEASE NOTE

The I’'S Gamma Rad1ahon Gauge has been de31gned so that when the system
power is removed the shutter automatically closes (fail safe). This can be -
demonstrated by opening the source shutter and turning off the system power
or by simply pulling the power cord. Use the sight glass to physically verify
that the source shutter is mdeed closed.

‘ INTERGRATED INDUSTRIAL SY STEMS
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MAINTENANCE

The purpose of this-section s to clearly define the maintenance that is permitted for the
s Gamma Radiation Gauge. All areas, not specifically addressed by this section, are
restricted and no customer maintenance is allowed for these areas. It should, also, be
mentioned that the gauge, itself, cannot be removed from the gauge track. Any
removal, relocation or shipment of the gauge must be performed by persons
specifically licensed by the U.S. Nuclear Regulatory Commission or an Agreement
State.

WARNING:
Before performing any gauge maintenance procedure, REMOVE gauge system power
and lockout. Failure to do so will result in a shock hazzard. In addition, damage may
occur to sensitive system electramcs Also, physically verify the source shutter is in the
closed posztzon

Maintenance Items:
Shutter Indicator Lights

1. Thelight bulbs may be replaced by unscr’ewingvthe receptacle lens
cap - .
2. The receptacle may be replaced by opening the top of the Hoffman
’ endosure_ The mounting screws are now accessible.

Gauge Receiver Head | &

L Facmg the front of the gauge, on the upper half of the C-Frame, is
the receiver head. There are eight (8) bolts that are visible. The
" four (4) in the front, secure the front cover to the receiver head.
The four (40 in the back (2 per side) secure the receiver head to the
_ : C-Frame Remove the four (4) bolts in the back..
2. Lift the receiver head strarght out. Discorinect preamphﬁer cable
~ on the back of the receiver head Receiver head can now be placed
~on workbench. . :

3.  Remove four (4) bolts on front cover. Remove cover. Preamphﬁer
printed circuit board, its connector and ion chamber are now
accessible for service.

4, To re-assemble, reverse the order.

REM_INDER: L serv1ce, by the customer, is perrmtted on the gauge source
T head. :

’ INTERGRATED INDUSTRIAL SYSTEMS
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6. EMERGENCY PROCEDURE

First, and foremost, SAFETY is our primary concerr.- The'P'S Gamma Radiation Gauge
has been designed for the mill environment and is virtually impossible to damage in
such a way as to pose a radiation hazard. In the event that an emergency mvolvmg a
radiation gauge should occur, the following steps should be taken

1.

2.

o'

Cease work 1mrned1ate1y.v
Do not atte_mpt to ’work on the gauge yourself.

If the gauge has been part1ally damaged or destroyed keep all personnel at least
twenty (20) feet away, until the source has been reparred or shielded or until
radiation levels are known. -

Notn‘y the IS Radlahon Safety Officer as soon after the incident as possible. Our
company’s main telephone number (203) 265-5684 also serves as a 24 Hour
Emergencv Number :

Have leakage tests performed after any incident that may have resulted in
damage to the source.

In case of acc1dent or fire, do not use the gauge untll any danger from or
damage to the source has been assessed

Inform the U. S. Nuclear Regulatory Comrmss1on within 24 hours of any theft,
accident or incident involving the gauge. Full explanahon of notification
requlrements are contamed in the followmg regulatlons '

10CFR_20-2201 . Reports of thefts or loss of hcensed matenals :
10CFR20-2202 Notification of incidents. Copres of these regulations are
contained in this manual. In the event that notification is
' requlred contact the nearest U.S. Nuclear Regulatory
. 'Comrmss1on reglonal ofﬁce They are: :

USNRC.RegionI - USNRC.RegionIl

475 Allendale Road L 101 Marietta Street, N.W., Suite 2900
King of Prussia, Pa. 19406-1415 ' Atlanta, Ga. 30323 -
Tel. (215) 337-5000 S Tel. (404) 331-4503
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USNRC.RegionIl U.SN.R.C. Region IV

799 Roosevelt Road 611 Ryan Plaza Drive, Suite 400
Glen Ellyn, I1. 60137 - - Arlington, Tx, 76011-8064 - -
Tel. (708) 790-5500 Tel. (817) 860-8100

U.S.N.RC. Region V

1450 Maria Lane, Suite 210
Walnut Creek, Ca. 94596-5368
Tel. (510) 975-0200
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CUSTOMER ACKNOWLEDGMENT FORM

On behalf of my company I acknowledge that we have received a copy of the

“I*S Gamma Radiation Gauge Radiation Safety Program”. The contents of the
program have been reviewed with me. It is understood that we are responsible for the
information contained within this program.

Company (please print)

Customer Representative (signature)

Customer Representéﬁvé (pigase print)

Date

Customer Copy

INTERGRATED INDUSTRIAL SYSTEMS
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CUSTOMER ACKNOWLEDGMENT FORM

On behalf of my company I acknowledge that we have received a copy of the
“I’S Gamma Radiation Gauge Radiation Safety Program”. The contents of the
program have been reviewed with me. It is understood that we are responsible for the
‘information contained within this program.

| ‘Company (please print)

Customer Representative (signature)

Customer Representative (please print) |

Date o

I’S Copy
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