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1.0 FEATURES )

The typ1ca1 12S Gamma Gauge system is shown in I-'zgure 1.

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

~ mounted on the mill or the processing line in such way that the measured

material (sheet) passes through the measuring gap. The C-frames can be
traversed “On” or ”Oﬁ’ the measured sheet.

'Ihe lower part of the C-frame contains the Amencmm source, the upper
part houses the detector assembly.

The 51gnal from the detector is processed by the Gauge Signal Processing

- Unit (GSP) which is designed to serve two gauges. The connection
between the gauges and the GSP is facilitated by the Junction Box; which
is typically mounted in proxumty to both gauges The GSP is connected to

the ]unctlon box by 2 cables

The GSP is based onan IBM compatxble computer with 486DX-33 -
processor and the ISA bus. Besides the usual peripherals, ﬂoppy disks and
hard disk drive, it is eqmpped with a touch screen CRT which serves as a
display and the operator control panel. The touch screen CRT prov1des
means of setting the composmon and nominal value of the gauges,
turning the sources “On” and: “Off”, performing the standardization,

setup and diagnostics. It also dlsplays the actual thickness, deviation from |
h the nommal and error messages .

‘ INTERGRATED INDUSTRIAL SYSTEMS
12S Gage Pmcessing Unitwpd »2002-11-08

TOUCH - ||
COMYUNICATION:
CRT . [—“—-—.——"z Olm SERIAL INTERFACE
° ' - — GENS 10 (PTIONAL)

DEMATION VAR (IV/Z50N)

RANGED DEVIATION FOR
* EXTERMAL WMECTERS +/=-10V

Fiur 1 ypical 128 Gam_m u‘ge System -

¥




- - F, N L. e L

The GSP software is equipped with the SETUP screens to provide easy

protected by a security code 3

The setup of the GSP.can be saved on disk, restored or printed out. The
serial interface and the optional GE Fanuc GENIUS interface are provided
- to communicate with the host computer or other subsystems

The deviation signal is provrded in the analog form at the fixed scale
factorof 1 Volt / mil
(1Volt /25 um'if the Metric operahon is selected )

To accommodate the external devmtlon meters W1th 3 ranges, a ranged-
voltage output is provrded e

2.0. 'S GAUGE SPECIFICAT-IONS e

Power Requirements. =~ .. | 115VAC-+/- 10%--60Hz-3Arnp.
Temperature" e A 40DegreesC
Range- Steel . . .. . . _f_._-r.,76mm(300")
Range-Copper = 5mm(200)
ArGap o o |rmm@) oo
Accuracy 4 0.20% of #-0. 00003 Whichever Greater
Source o -0 Y RmoA11000mCi T
Noise for 90% of Time (Steel) " - FromOmm to 3.5mm (O to .140") |
! & |+-0.10% or +- .00125mm (+/- 0.00005")
whichever better
| 3-5mm to 6:3mm (250" +/-0.25%
63mmto76mm(300“) +/-035%

3.0. OPERATION

The operation of the gauges consists of:

“Turning the sources ON or OFF

Performing the standardization of the gauges
Entering the nominal value of the left and right gauge
Entering the composrtlon number for given alloy
Selectmg the full scale range '

These steps are most often performed manually by the operator Itis also.

@ INTERGRATED INDUSTRIAL. SYSTEMS
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: ,.possible to operate the gauges entn'ely from an extemal computer _This

‘can be done by either a serial connection.or.optionally via the GE Fanuc
Genius bus. This allows the host computer to read and write the set
gauges for example.

NOISE (90% OF TIME)
25mSEC TIME CONSTANT

T T I 171 T T
'8 & €

THIKNESS(mIIs) L

T
(e
«©
—

NOISE (90% OF. TIME)

e g T"lCKNEssfmm’ —
FlgureBNmse vs. Thxckness for Steel -Metric B T S
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4.0 MANUAL OPERATION ~

4.1 Operator P'anel-

The GSP program powers up in the OPERATOR PANEL screen. This is
the only screen needed to operate the gauge. The screen is depicted in

ﬁgure 3.

42 Elements of the Sereen

In the | upper left and right comers are the displays of the left and nght gauge set

(nominal).

The Iriiddle' display is the composition number. It is common to both

gauges.

Below the nominal gauge sets avretlvie'deviation meter/ recorders
displaying in the analog . form the dev1at10n from the niominal gauge

settmg

The range of the meter/recorders is selectable The meter scale

graduanons match the selected range

GAUGE SET [nill” ~  COMPOSITION

(Y B

'RIGHT- GAUBE SET (mil) [

Figure 4 Operator’s Panel Layout "

There are 3 ranges labeled A, B
and C. The range selector buttons
are in the ¢enter between the
meters and recorders ‘The

| meter/ recor_ders are turned to 0 if
g . the source is “Off” or the
- standardization is taking place. -

The actual thickness of the

measured material is displayed i m
the small readouts below the
recorders. The readouts are

‘ ~ blanked when the source is “ ﬁ;’
| and also during the
N standardlzatron of the gauge

The control and monitoring
- rapplications use the
@' nominal-deviation format of -

thickness rather than the single
number representing the actual

dunensmn This is why the gauge set and deviation displays dominate the

@ INTERGRATED INDUSTRIAL SYSTEMS
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screen, while the actual thlckness isa reiatiyely small item.

SOURCE and STND buttons form the horizontal row of large buttons at
the bottom of the screen. _

The SETUP field in the lower right corner is the entry into the MENU
screen. If touched, the message line below will prompt for the security

code. The acceptance or rejection of the code will be acknowledged. If the -
code was accepted, the subsequent touch of the SETUP ﬁeld W111 open the -

MENU screen.

-

4.3 Selecting the Entries

The gauge set and composition displays can be selected for entry of new

- quiamitity by simply touching the values you wish to change The-frame of 1

the selected display will be hxghhghted and a 1arge numenc keypad will
pop out in the Imddle of the screen See thure 4

The pnnapal means of selectmg and entermg the numbérs is the touch

- scréeen, though everythmg can also be done usmg the computer keyboard

~ To use the keyboard
. the selectlon of the dlsplay is done by means of the cursor control
keys ,
*  totoggle the selectlon “On” and “Off, ‘use the SPACE key
. * .. toenter numbers, use numencal keys of the. mam keyboard (not
et _,}'the number keypad) ' :
o7 's'key is for entry to the setup screens
e key is for return from the setup screen
NOTE:  The ACTUAL thickness displays of the OPERATOR PANEL -

screen cannot be selected they seroe strtctly as the autputs

See the I-‘zgure 4 for the layout of the OPERATOR PANEL screen with a
display selected forentry. _ _

4.4 Entering the Numbers

The numbers are entered by touching the numeric keys and the decimal
point. Limited edmng is provided by the BSP (back-space) key. The

. 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"

’ INTERGRATED INDUSTRIAL SYSTEMS
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display will be selected, highlighted and ready for the entry.
Pressing the ENTER key will enter the new quantity, terminate the

selection, restore the display in normal colors and remove the keypad
from the screen.

4.5 Entering Nominal Gauge Set

The units are mlls (0.001 inches) in the Enghsh and mm in the Metric
system. )

If more decimal places are entered, the result is rounded to the display
: resoluhon

54321 123

v ,»
‘

I

Figure 5 Operator’s Screen Numeric Entry
Negative numbers cannot be entered.
The lowest number is 0.

' The highest number is 299 99 mlls in English and 7 600 mm in the Metric
system ‘ '

‘ INTERGRATED INDUSTRIAL SYSTEMS
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. 4.6 Ent_ering Coxhpdsition Numhet' .

NOTE:

‘ INTERGRATED INDUSTRIAL SYSTE.MS
125 Gage Processing Unit.wpd » 2002-11-08

Comp051t10n number is an integer in range from 0000 to 9999. It is
common to both gauges. '

Materials with heavy absorption require low composition numbers,
lighter metals require higher composition numbers.

4.7 Turning Source ON/OFF

SOURCE buttons toggle “On” and “Off’. One push turns the source “On”,
next push turns it “Off” The color of the button top indicates the current - -
state. (Red is On). S :

If using-a keyboard, control of the sources is done by pressing F9 for left
side and F10 for the nght side.

The SOURCE button dtsplayed ”On" (wzth the lzt top) means only that
the power was turned “On” to the shutter solenoid circuit. The actual

* state of the shutter is indicated by the lights on the C-frame. If there is

no metal in the gauge gap, the source will turn ;tself “Off” after certain

- amount of time. For the definition of the metal in gap state and the

selection of the source timeout mteraal see the SE TlIP section.

4 8 Performmg Standardlzatlon |

Standardization is performed to elnmnate the mﬂuence of the:

DC offsets in the circuitry -

changes of the scale factors of the components

oil film on the source and detector windows
. individuality of the pre-amp

New zero offsets and scale factors are estabhshed by th1s process.

STND buttons toggle “On” and ”Off’ One push turns it "On” .next push
turns it OFF The color of. the button- top mdlcates the'current state.

If usmg a keyboard control of the standardlzatlon is done by pressing F7
for left side and F8 for the nght side.

'I'he standard1zat10n wﬂl not start 1f the source is Oﬁ’ Standardization
will terminate if the source is turned “Off" during its course.

If the standardization was not successful, the STND button will blink and




. - - . - —
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the message line below will give a briéf 'descripﬁon of the problem.

Subsequent push of the STND button will terminate the unsuccessful
standardization and clear the message line. The gauge will require
maintenance to solve the problem.

4.9 Changing Rangea Manually

Ranges are changed to display the deviation variations with reasonable
‘magnitude within the meter/recorder span. It is up to the operator to
decide what is suitable for current conditions. - :

I R ‘"‘——*—mﬂmfm—crﬂrﬂeaﬂm‘ﬁﬁa—ge

A touch on A, B orC w111 do the fo]lowmg

. Redraw the button pushed-m and hlghhght it~
. Other range buttons will pop out and be dlsplayed in the “Off”’

Keyboard contro] of the ranges

. A range F4 key
. B range F5 key -
. C range F6 key

The fu]l scale ranges assocrated wrth the A, B and C buttons can be
»custormzed See the SETLIP section.

4 10 Selectmg Autorangmg

‘The dev1at10ns are typlcally larger on the tlucker material and smaller on
the thinner. This primitive relatlonshxp is put to use by the
AUTORAN GING

Two switchpoints are deﬁned LOW and HIGH. The range switching is
always based on the smaller of the 2 gauge sets.
If the smaller gauge set is:

e . Below the LOW - pointrange A is selected,

‘ INTERGRATED INDUSTRIAL SYSTEMS

128 Gage Processing Uait.wpd » 2002-11-08 B ) 8

state (dark)
¢ - Iif the AUTO mode was’ ”On" the button W1ll be popped out and
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«  BetweentheLOWandHIGH,  range B is selected,
. Above the HIGH point,. = . ~ range Cis selected.

Touching the AUTO button pushes it in, lightens the button top and turns
the autoranging “On”. The A, B and C buttons pop out, but their button
top colors still indicate which range is currently active.

Keyboard control of the autorariging is done by the F3 key.

The swﬁchpomts are easily customized. See the SETU.P section of this
manual =

4.11 Remote Operatlon

i '__4 11 1 Senal Commumcatmn '

The basm senal ports COMI and COMZ are located on the CPU card.
COM]1 is used for the touch screen interface, COM2 is reserved.

There are two additional serial channels used for the communication with
a host or outside dev1ces ‘These are based on the separate interface card,
and are configured as COM3 and COM4. The setup for buad rates and the
like is done from the autoexec .bat durmg the power-up of the GSP
computer

~ Only the parameters needed for the operatlon of the GSP are accessible by
athe commumcatlon commands . ; . A

- The commands con51st of:

LI ’Processmg of the command Wlll not start unt11 the <<cr>> is

received. -
L Recelved characters are normally NOT echoed, unless the "Serial
comm., echo" in the MISC screen is set to 1. This feature is
-intended only for troubleshooting.
The read command consists only of the prefix character and the <<cr>>.
in Metric ‘

Commertt:l I<<ct>$ | .returns Id[ddd]<<cr>><<1f>>

INTERGRATED INDUSTRIAL SYSTEMS -
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where d[ddd] is 1 up to 4 decimal digits representmg the

COIWPOSITION
units: none

Command J<<cr>> returns Ih[tﬂ\h]<<a>?<<H>>

where the hfhhh] is 1 up to 4 hex digits representmg the bit pattern of the

gauge status word.
== Bit Number Descﬁpﬁon
15 | Reserved
14 RIGHT standardlzatlon FAULT
13 —|LEFT standardization FAULT-
12 | active SIO commands BLOCKED i
11 | active PCIM commands BLOCKED
10 | measurement units ENGLISH
9 | RIGHT standardization ON

8 - 1LEFT standardlzatlon ON
7 AUTORANGEON

6 j:RIGHT'inétaléiﬁlgép;‘is'-TﬁUE
5 LEFT metal-m—gap is TRUE
4 |RIGHT sourceON™

"3 | LEFT source ON'
2 | range C s selected
1 ’réhge B isSelec'téd ’
0 fénge A is selected

Gauge Status Word Table - - ' BREE R
command K<<cr>> returns, Kd{dddd]<<cr>><<lf>>

where d[dddd]is1upto 5 deéimal digits representing the current full

scale range.

units: 10 uinch in English, 1 um in Metric

@ INTERGRATED INDUSTRIAL SYSTEMS -
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et e e weo.

command Lece>  retums Li[ddddlccen><dis

where d[dddd] is 1 up to 5 decimal digits representing the PSEUDO
gauge set. See the Sectlon V.VIILN for mote on this topxc

4.11.2 Wntmg

The extemal dev1ce sends the command strmg cons:stmg of the preﬁx
character, fo]lowed by at least one d1g1t and <<er>>.

command Gd[dddd]<<cr>>

~ d[dddd]is1 to 5 decimal dlglts representmg the new value of the LEFT
gauge set. .
| units; 10 umch in Enghsh lvum in Metn;: “ | .

* command Hd[dddd]<<cr>> o

d[dddd] islto5 deamal d1g1ts representmg the new value of the RIGHT
gaugeset S S . S : .

umts 10 pinch in Englis‘h;lil ,ummMetnc ]
' command Id[ddd]<<cr>> -

d[ddd] is1 up to 4 dec1mal dxglts representmg the COMPOSITION

vy

units: none
command ]h[hhh]<<cr>>

h[hhh] is 1 up to4 hex d1g1ts representmg the b1t pattem of the gauge
STATUS word.

See the Data Bits Table on the followmg page for the b1ts that accept the
written mformatlon Data written into the other bits will be ignored.

11
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Bit Number 'Description. | Write
15 |Reserved” = o
14 RIGHT standardization FAULT
13 LEFT standardization FAULT |
12 active SIO commands BLOCKED .- | -
11 | active PCIM commands BLOCKED |
10 measurement units ENGLISH -
9 | RIGHT staridatdization ON _ .. YES
8 LEFT standardization ON ~YES
7 AUTORANGEON ..~ - " YES
6 RIGHT metal-in-gap is TRUE
’ 5 LEFT metal—m—gap is TRU'E
4 | RIGHT sourca ON | YES
3 LEFT source ON 'YES
2 range C is selected YES
1 range B is selected YES
Lt 0 range A isselected. . 'YES
DATA BITS TABLE '
command Ld[dddd]<<cr>>

d[dddd] is 1 up to 5 decimal digits representmg the PSE UDO gauge set See Sectlon V.VIILN

for more on this topic.

units: 10 vinch in English, 1 um in Metric. '

" 4.12 GE Fanuc Genius Interface

The GENIUS interface is based on the PCIM module, which is a general
purpose 1/O Controller for the GENIUS I/O system. It is designed to be

“

integrated into the user-developed IBM PC microprocessor-based

systems.

. ‘ INTERGRATED INDUSTRIAL SYSTEMS
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BROADCAST DATA TABLE

' ‘TYPE VARIABLE METRIC ENGLISH
Float Left Gauge Set mm oMl
Float Right Gauge Set mm Mil
Float Composition ‘A

Unsigned long | Status o
Float Left Actual Thickness | = mm Mil
Float Right Actual Thickness mm Mil
Float Fuill Scale of Dev. mm N Ml
Meters .,

Float v WPseudo G:;iu—gé Set  mm oMl

Note: The last variable, pseudo gauge set, is broadcast only when pseuda gauge
set is selected in the MISC screen. See the section V.VIIL.N for more on

‘ INTERGRATED INDUSTRIAL SYSTEMS
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this topic.
DATAGRAM CONFIGURATION TABLE
TYPE _ VARIABLE _  METRIC | . "ENGLISH
Float Left Gauge Set L mm - ‘ M11 |
Float Right Gauge Set mm Ml
~ Float Composition |
Unsignedlong .~ {Status
Un51gned long ‘| ChangeFlags o
Float Pseudo Gauge Set "mm Mil -

The Change Plags vanable indicates wh1ch portlon of the datagram
needs attentlon of the GSP program -

13
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0

Bit Number : |- -~-~ -Descﬁption o
0 | Left Gauge Set
1 Right Gauge Set .
2 . Composmon v
3 Status | |
4 Pseu:'do,GaugeSet S

~ Note: The last vanable in both’ tables, pseudo gauge set, exlsts only when pseudo

gauge set is selected in the MISC screen. See the sectlon V.VIILN for more on
this tOplC

il

5.0 OPTIONAL FEATURES

5.1Strip Profile

5.1.1 Purpose

- 'The purpose of this feature is to gather the dlstributlon of the tluckness ,
- deviation across the width of the stnp The result is plotted on the screen
and can also be prmted out. : : S

512 Description . .

The gauge C-frames must be large enough to move across the full w1dth
of the strip. The C-frame carriages are equipped with the position' -

transducers so the tluckness measurements can be properly related to the :

location in the stnp

- The traversmg motion of the C-frames is done by hydrauhcs Each gauge

has two (2) limit switches. One must turn on:when the gauge is off the
strip. The other must turn-on when the gauge reaches.the center of the
strip. The hydraulic power is controlled by the solenmds

The interface to the limit switches and solenoxds is provided by an OPTO
22 unit and “IP-Digital 24" module in the position #3 of the IP Carrier
circuit card. .

The prohle 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
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finished when the C-frame passes over the edge of the stnp The C-f-rame |

returns to the center.of the stip or to the OFF STRIP position, depending
on where the motion sequence started.

5 1 3 L1m1tat10ns

'I'he measurement in proximity of the stnp edges is not accurate. As the
- gauge passes over the edge of the strip; only a part of the radiation goes
_through the metal, the rest misses it. This distorts the readings and the
_samples laying in the area influenced by the e_@g’ > must be rejected from
the plot. The width of the rejection band can be - adjusted from the setup

screen.’ The remaining strip width, referred to as ”Clzpped" width

corresponds to the width’ of the proﬁ]e plot.

51.40peratlon o S

The proﬁ]mg ophon must be selected in the MISCELLANEO US screen by
turning the item “Strip Profiling Selection” from 0 to 1. See Figure 5.

MISCELLANEOUS

MIG threshold
Suun:e tzi«.-m:.nt intarval

© PCIN inp. blockad . -

Serial comn., acho UM

Surial comm., ww. blockad

Rasurvsnd

‘Prasmo offsat tolerance, ¢/

© Pruwno output, sccugptsble naninun

Arsarvad

Raserved

Neserved

Mouse pointer UN

Poindn g nt, toanden nill

Strip profiling selaction

Figure 6 Miscellaneous Screen

As shown in ﬁgure 6,on the next page w1th the proﬁhng option on the
OPERATOR PANEL screen s 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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RIGHT GAUGE SET [mill

RANGING

>

Figure 7 Operator Panel Screen with Profiling Option On

The center of the STRIP PROFILE screen , see Figure 7, is taken by the
large area where the plot of the deviation across the strip is displayed.
The verhcal scale of the plot is ad]ustable, the honzontal is fixed to 0...

Tummg thé Left‘or nght source on or off

. :Proflle Start or Stop

Initiates the Left or nght proﬁhng sequence. Aborts the sequence
~if hit while the proﬁhng is in progress. :

"« Deviation Scale o R

Allows the selectlox_l of fmer or coarser vertlcal scale of the
) dewabon plot e

INTERGRATED INDUSTRIAL SYSTEMS -

128 Gage Processiog Unitwpd « 2002-11-08 ] o 16




PR . -

«  Get Printout Buttons

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

progress.

Each side of the screen has three (3) status indicators and a pair of jog
buttons.

¢« _MIG U

Indicator disp1a~y-s the Metal-In-Gap status as seen by the gauge.

. 'oNsw |

Indlcator d1splays the status of the On-Stnp limit smtch This is the -

switch that tums ON when the C-frame is in the Imddle of the
stnp.

«  OFFSW -

- Indicator displays the status of the Off-Strip limit switch. ‘This is
. . the switch that turns ON if the gauge is in removed off the strip.

e .JV‘]OGONandIOGOFF .

R & Momentary 5W1tches allow the ]oggmg of the gauge in both

directions by direct control of the hydraulic solenoid. This is
"." provided mainly for the gauge setup for venﬁcatlon of the limit
switch function.

At the top of the graph is a display of:

. Position of __eatch gauge in % of total C-frame travel

_ . Number of samples taken in the current profile scan
a .. At the bottom of the ‘di:splay’ is the table listing the following variables:
L ‘ | - | _
o . Front Edge Thickness
l‘ - . _‘?"Rear Edge Ttuclmess _ :

Deviations at the chpped edges averaged over an adjustable width.
i See the Profile Setup Screen. .
- ’ INTERGRATED INDUSTRIAL SYSTEMS -
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- . co . Ee— - o ten -

. Wedge: as Front Edge - Rear Edg'e" o
. Crown. as: Center ((front edge + rear edge)/2)
. Gauge Set: Nominal Gauge Set

. State: Logical state of the profile sequencer, to be used only during
trouble shooting. '

[ PROFILE SCREEN |

1tion EEem % Samoles EENNERNYI  Position EEEFNI X

§+1.o
01 ~ E 8

—— = s - B -t S S _
LS e Do
5 ) 4
Ol E N
' 0

2 -

G oN Y
.6
.8
-i.0

T e 10 - 20730 . <40 BO - . €0 70 ‘80 80  100%

G CREAR - Tt Ll e .0« FRONT _

. ""mt 'dﬁe » mnil» Hadge - - ENYR i1, Gauga sat m-nu
: Rear edge m'ul. Crowun - QYPTRY mil, . State .

_ { GeT-erInToUT (R S - DEu.sceLE - (U —— PROFILE — — suuncc —

. FlgurSStriProﬁle Screen IR ———,

5.2 Profile Setup Screeh -

A separate Proﬁle Setup Screen exists for the purpose of setting up the
proﬁlmg operatlon See Flgure 8

The following ;areﬂitems of the Profile Screen Setup:

. Time Based Graph

The X-axis of the profile plot is normally based of the displacement signal
provided by the position transducer. In the absence of the position

‘transducer the time base 1 may be used. A constant—speed traverse motion
of the C-frame is assumed. =~~~

’ INTERGRATED INDUSTRIAL SYSTEMS
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0..Posmon Transducer Besed Plot, Defa'nlf Set-ti'ng' B

1... Time-Based Plot
. Rear Margm |
. Front Margin

The thickness measurement close to the strip edge is not accurate. This
Portion of the plot has to be clipped off. These variables select the width
(% strip width) to be removed on front and rear of the stnp The graph is
normahzed to the remammg W1dth :

PROFI LE SETUP

l-‘ront nargin b of uldth

‘ INTERGRATED INDUSTRIAL SYSTEMS
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T imu-basad gr.aph

_Rear margin, ¥ nf uidth

Ttmout ‘sac

l)uell. wac
avaeraging band, % of uiqith

Figure 9 Profile Set-up Screen "~ "7 L

¢ ' Time Out-

Any motion in the profiling sequence must be completed within this time
mterval or the proflhng w1ll be aborted Umts are’in seconds

. Dwell

- The motion is stopped for this time mterval before startmg to move in the

reverse direction. Units are seconds

19




- FIN ~o > . -~

. Averaging band

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 width is
expressed in the % of the clipped strip width.

6.0 SETUP

6.1 How to Get Into Setup Scfeens

The SETUP field in the lower right corner of the OPERATOR PANEL

screen prov1des the access to the SETUP screens. The SETUP screens are
protected from unauthorized
,tampenng by the secunty code.

Versiont—940908=%

If the SETUP ﬁeld is touched,
the message line below prompts
for the security code and the
numeric keypad pops on the
screen. A small entry box also
appears on the message line.

The numeric keys do not move
in or light as the keys are

are echoed into the entry box as
"*_These measures are taken to
make the security code entry
operation as discrete as

" v*posmble e

Figue 10 Menu Selections Back-spacing is allowed if an
: error is made during the entry
- of the code.

‘ The keyboard entry mto setup screen is done by pressmg the 's' key, the
- code is entered using the numeric keys of the keyboard and the keyboard
ENTER button. .

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

@ INTERGRATED INDUSTRIAL SYSTEMS
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Once unlocked the access stays free for one hour 'I'hls allows good

measure of freedom in screen switching during the setup procedures but

automatically re-locks the setup screen.

The default security code is 2655684 (I’ phone number) and the unlocked
time interval is 60 minutes. They cannot be changed from within the GSP

program.

Editing of the POINT. S.DAT fiie isthe only way to vchartge these 2
variables. ‘ | L |

6.2 Menu Screen

6.2. 1 Lrst of Screens o

- .~lw— ‘é— -

: See ﬁgur
_and troubleshooting of the GSP.

e 8 on page 19 for the avarlable selectlons for the setup

‘The top item performs the return back to the OPERATOR PANEL

screen. It is fo]]owed by the followmg selectioris:
'+ RANGESETUPSaeen
. CALIBRATION Screen

e ’VOLTAGE LEVELS Screen =

e D/A CONVERSIONS Screen
¢  STANDARDIZATION Screen

6.2.2 Selecting Items |

Selection of the items is provided by touching of the appropnate

box.It can also be done from the keyboard

, nghhght the desu‘ed 1tem usmg the cursor movement keys, then

press RETURN.
6.2.3 Software Version-
Software version identification code is in the left top part of the

screen.

INTERGRATED INDUSTRIAL SYSTEMS -
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6.3 Range Setup Screen
See the Flgure 10 for the layout of the RANGE SETUP screen.

63.1. Enghsh / Metric Selection

Toggling between the ENGLISH and METRIC system of units is

system of units.

RANGES

METRIC _RANGES SWITCHPOINTS *

s
+

o
I+

Q
1+

A: *
B: * INC {| IDEC
G+ |ENTER

Figure 11 Range Sét’updSc'reén A
The keyboard equlvalent is hltnng of the e key

the bottom of the screen.

‘ INTERGRATED INDUSTRIAL SYSTEMS
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accomplished by touching the field labeled ENGLISH or METRIC in the
top right portion of the screen. The label displays current measuring

The switching is possible only when the SOURCE on both gauges is OFF.
If this condition is not met, a’ rermnder is dlsplayed in the message box at

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

22
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A touch on the RETURN ﬁeld will close thls 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 units.

6.2.2 Setup of Ranges and Switchpoints'

Each system, Metric and Enghsh has its own deﬁmtlon of the ranges and
the switchpoints for autoranging. ~

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 switchpoeint column:

So the vertical position of the swrtchpomt mdlcates Wthh 2 ranges it
serves. :

Touching of the display will select it for entry. 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 with the RETURN key.

Keyboard : selectlon is done using the cursor keys. Use the keyboard

* numeric keys for entering of the number. Flmsh the entry with the

keyboard RETURN

There is. only hrmted number of ranges avaﬂable

. Enghsh.

| 01,02,0.25,03,05,1.0,20,25, 30 and 5.0 .

Metric
3, 5 10, 20 25 30 50 100 2003nd250um

If the number entered is not in the hst above, the entry W1]l snap to the
nearest avallable range . : et

When entering new value, please:

«  Payattention to the units 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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7.0 CALIBRATION SCREEN

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 Figure 11 for the layout of the CALIBRATION screen.

It has fo]lowiﬁg componentrszv
. Digital Readouts

. Numeric Keypad

. Messége Window

e  RETURN Field

¢  8FunctionButtons - .

BRI CrLicraTE

Calib. coefficient —  #
Imu1 -

Calib. offset _
Shutter ref. [mill
Shutter factor [4] -
U minimum | {mV]

U maximum (

U present w
Thickness mill |

* "CALIBRATION. - -~ " =

RIGHT. .- .

Figure 12 Calibration Screen-
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7.1 Variables Displayed
The variables are arranged in 2 columns for LEPT and RIGHT gauges.

Calibration Coefficient - Dlmensmn none. Descnphon The PRIMARY
calibration adjustment. Adjust to get true reading of the calibration
sample at desired composition number.

Calibration Offset - Dimension: mV. Description: The SECONDARY
calibration adjustment. Use to calibrate the thick sample at the end of the
apphcauon range. : v

Shutter Reference - DimenSion: mil or mm. Deseription:y The Reference -
- reading of the apparent thickness of the shutter, taken on the first
standardization following the enable-of the SHUTTER: -

CORR. Used to nnprove the long-term stablhty

Shutter Factor - Dunensmn % Descnptlon The Scale factor change since
the "Shutter ref.” readmg was taken . :

V Minimum - Dimension: Volt Descnptlon The condltloned* output of
- the pre-amp with the source: OFF The value was estabhshed durmg the -
o last standardlzatlon. L L :

‘ v Max1mum Dlmensmn Volt DesCl'lPtlorl The condltloned* output of -
e the pre-amp with the source ON and no metal in the measurmg gap The L
'value was obtained durmg the last standardlzatlon T

V Present - Dunensmn Volt Descnptlon The condltloned* output of the
pre-amp. - , ,

' Thickness - Dimension: mil, mm. Description: The calculated thickness.

*Note: The "condttzoned " butput of the pre-amp The condztwmng
involves the offset and magnitude adjustment of the pre-amp
output signal. See the VOLTAGE LEVELS screen for the
unadjusted pre-amp output. :

‘ INTERGRATED INDUSTRIAL SYSTEMS
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7.2 Elements of Standardization

The standardization determines the voltage level at the end points of the
measuring range.

V Minimum is determined during the standardization. It is the
conditioned* pre-amp voltage, measured with the ion chamber
disconnected from the pre-amp. This is the condition that would be
encountered with the mﬁmtely thick sample in the measurmg gap-

\'% Maxrmum is determmed dunng the standardlzatlon It is the
conditioned* pre-amp Voltage, measured w1th the source ON and no
sample in the measunng gap Cee

eV Pres entmiheq;resentreadmg-oﬁth ﬁeondrt-lom%l—pre-amp voltage. 1} |

*Note: The "Conditioned" output of the pre-amp. The conditioning involves
the offset and magnitude adjustment of the pre-amp output signal. See
the VOLTAGE LEVELS screen for the unad]usted pre-amp output.

73 Cahbratmg the Gauge Manually

ERoe 1L Get two (2) good samples of the matenal most commonly used. If the
o - material is steel, the first sample should have thickness of about 100 mil,
the second one should be the maximum thickness that will be
: - encountered, but less than 300 mils. If other materials are used, the
- samples should be proportlonally thlcker or thmner, dependmg on the
~ absorption coefficient. -+ T i

2. Decide what composition number you want to use for the sample

material. Get into the OPERATOR PANEL screen and enter the

composmon number

3. Venfy that there is nottung in the gap of the gauge

4. Standardize the gauge. Make sure the standardization was successful.
N .There should be no blinking of STND button, no messages on the message .

: hne The THICKNESS readmg should be 0. '
5. Turmn the source OFP |
6. Insert the first (thin) sample.

7. Turn the source ON.

@ INTERGRATED INDUSTRIAL SYSTEMS
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8. Get into the CALIBRATION screen.

9. Select the "Calib. coefficient” item on the screen and adjust it to get the
"Thickness" item display the desired thickness in proper engineering
units.

10. Turn the source OFF.

11. Remove the first sample and insert the second (thick) one.
12. Turn the source ON.

13. Adjust the "Calibration Offset” display to get the proper thickness
reading in the "Thickness" readout window.

14. Turn the source OFF.

15. Go back to step 6 and the repeat the sequence until no adjustments
are necessary.

16. You may want to verify the operation on the low end by getting a thin
sample and measuring it. 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 composition is not the same among
the samples.

17. Move back into the MENU screen and touch the "SAVE SETUP TO
DISK”

7.4 Calibrating the Gauge Automatically.
This procedure simplifies step 9 of the sequence above.

Adjusting of the "Calibration Coefficient" to get the proper reading of the
thickness is done automatically. In order for it to work, the thickness of
the first sample must be entered in the OPERATOR PANEL screen into

> the Gauge SET readout of the gauge being calibrated.

Here is the complete listing of the new sequence.

1. Get 2 good samples of the material 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.
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- 2. Enter the thickness of the first sample into the L/R Gauge SET window
on the OPERATOR PANEL screen. . :

3. Decide what composrtron 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 standardization was successful.
There should be no blinking of STND button, no messages on the message |
line. The THICKNESS reading should be 0.

6. Turn the source OFF.

7. Insert the first (thm) sample

8. Turn the source ON |
9.. Get mto the CALIBRATION screen.
- 10. Touch the L/R CALIBRATE button in the lower left portlon of the
CALIBRATION screen. The buttori will light up and ‘after & few seconds
the new value will appear in the "Calibration Coefficient" readout and the
"Thickness" reading will match the thickness of the sample (entered as the
LR Gauge SET before in the OPERATOR PANEL screen) The CALIBRATE
button will go OFI-‘ ‘at the énd of this step o , |
11. Tum the source OPF
12. Remove the ﬁrst sample and msert the second (t}uck) one.
13 Tum the source ON |

14. Ad]ust the "Calibrate Offset" dlSplay to get the’ proper thlckness
readmg in the "Tluckness" readout WlIldOW a o

15. Turn the source OPI-‘

16. Go back to step 7 and the repeat the sequence untﬂ no ad]ustments
are necessary
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17. You may want to verify the operation on the low end by getting a thin :
sample and measuring it.

There is nothutg to adjust at this point. An error may indicate
inconsistency in the samples: Either one of the thicknesses is improperly
marked or, possibly, the composition is not the same among the samples.

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

7.5 Shutter Correction

The thickness of the source shutter is equivafent to about 180 mils of steel.
It can'be used as an additional calibration pomt ‘This improves-the long
term stablhty of the gauge.

This feature is tumed ON or OFF by the L/R SHUTTER CORR. buttons.
Turning ON should be only ¢ done after the gauge has been calibrated to
full satisfaction by following the procedures above.

The Shutter Correction follows the normal standardlzatlon sequence with
R extra steps: :

The SOURCE is turned OFF, STND button will stay lit to indicate the
standardlzatlon is stﬂl active.’

The thickness of the shutter is measured by averaging a large number of
readings. AR .

a) if this is the first standardlzatlon followmg the turning ON of this
feature, the result of the averagmg is saved as "Shutter Reference".

ardlzahons the result of the averagmg is
compared with the "Shutter ref " value. The ratio will appear in the box
labeled "Shutter factor”. ~;represents the gain change that occurred since
the reference reading was taken. This gain change is taken into’ '
con51derat10n in the -tluckness calculatlon

b) onall subsequent‘s

the value of "Shutter Factor" is tested against reasonable limits. If the limits
are exceeded, the erroris generated STND button will be flashing and an
error message will appear.
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NOTE: With the Shutter Correction ON, the successful standardization finishes
with both SOURCE and STND buttons OFF.,

With the Shutter Correction OFF the SOURCE wﬂl be ON and the STND
~button OFF.

' 8.0 Voltage Levels Screen

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

See the Fzgure 12 for the screen layout. Notice the absence of the keypad,
this is strictly a read-only screen.

Thmeadouts-carrbeseiected%ytoudmrgorbynsmgthe tursorkeys—but —
only to display the brief descnptlon of the parameter. =~

7 SOLIRCE anid STND buttons are also provided. They can be controlled by
touchmg or by the functlon keys from the keyboard

F7 . toggles the left stangl_aljd;zat;oq ON/OFF
F8  toggles the right standardization ONJ/OFF

F9 "togigles the left ‘source ON/OFF N "

 UOLTAGE LEVELS

[on Chamber -
- 5V Pouer
12V -Power
+24U Pouer
| -24V Pover
© . Left Preamp.
~ Right Preamp.
Zero of A/D R

Fie 13 ole vels Screen
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F10 toggles the right source (5N/OFF

The touch of the RETURN field or typmg of 'r' will result in the return to
the MENU screen.

8.1 Variables Displayed

1. Ion Chamber

Nominal v‘alue_‘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 provides the bias of the ionization chamber. .

The loss of voltage would result in 0 output of the pre-amp. High noise or
npple on thls power supply would degrade the srgnal of the pre-amp.

2 5V Power

vNomlnal Value is SV tolerance 5%.

This is 5V used locally in the junction box. It is derived by the 12V power
supply by the ‘on-board regulator Important for several logic functions
performed on the signal card of the junction box.

3. 12V Power

Nominal value is 12V, tolerance 5%.

Power supply is located i in the junctlon box, operates the relays of the pre-
amphﬁer . ;

4 424V Power
5. 24V Power
Nominawéiue iis{'zlﬁ/"*tblér'a}ic'e"s%f o
This a dual-voltage power supply located in the ]unctlon box. It supplies
power to the analog séction of the pre-amplifiers. 15V for analog circuits
is derived by the local regulators.
6. Left Pre-amp
7. Right Pre-amp
Outputs of the pre-amplifiers. 12 to 16 Volts on the typical gauge.
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Note: Do not confuse with the CALIBRATION screen dzsplay of the
* variables "V minimum”, "V maximum” and "V present”. These are
- based on the "conditioned"” pre-amp output, and cannot be readily
related with the levels displayed here.
8. Zero of A/D
Nominal value is 0.00, tolerance +/- 0.02 Volt.

Zero of the A/D converter card.

9.0 D/A CONVERSIONS SCREEN

9.1 Purpose

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 into
the data register, the zero-trim reglsters serve as the offset adjustment.
ThlS screen allows these values to be observed

The registers are ar'ranged in 2 columns with data in the first and the trim
registers the second.

See Figure 13 for the screen layout.

9.2 Gauge Bias D/A’s
The two 16-bit D/ A converters are located on the National Instruments
Data Acquisition card. Their range is +/- 10V. They are meant to be used

as the bias for the summing amplifier located on the Signal card of the
junction box.

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

The IP-DAC module on the Industry Pack Carrier board provides six
12-bit D/ A converters. They are configured for +/-10 V output.
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 The "Left deviation” and the "Rzght Dematzon" D/ A's are used to produce

the analog voltage proportional to the gauge deviation. The scale factor is, _

- in English units, 1V -

DTOA CONVERTERS per mil or Metric1V -

DTOA ZERO TRIM - - per254um. The
R - - output is zero

Left gadge bias [V] during the

Right gauge bias (V] standardization or

Left deviation [V when the SOURCE

Right deviation (Ul - - 15 QFF'P; °utfiut
S range of the analog

L.dev. indicator [Vl ‘ dev1at10nls+/- 10

R.dev. indicator [V]
Dr aft

mils or +/- 254 um

| The"L.Dev..

" Indicator" and
"R.Dev. Indicator"
D/A's are used to
‘generate voltage for

, el A71ViNg the external

Flgure 14 D/A Conversnons Screen 'f_‘ B o ; -~ =" meter with the +/-

B 10 V span. This can
be used as deviation dxsplay Wlth 3 ranges operatmg in parallel with the
' dev1at10n meters on the OPERATOR PANEL screen of the GSP.

The "Draft" D / A serves as an analog output of the draft

,,,,,,

The draft is the raho of the lower gauge set to the hrgher gauge set
expressed in % ' . i

94 Zei'o"’Tr'ims |

The zero—tnm reglsters Serve as ‘the offset adjustment They can be |
manually mampulated and are saved as the part of thé gauge setup.

The zero tnm reglsters ‘cover the full range of the D/A. Thls makes them |
useful for testmg of the D/ A converters. S

Ideally, in properly functioning converter outputs, the voltage is the sum
of data and zero-trim registers.
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25 Gage Processing Unit.wpd ¢ 2002- 11-08 33




e

10.0 Standardization Screen
See the Figure 14 for the layout of the STANDARDIZATION screen.
10.1 Purpose
This screen is useful for the debuggmg of standardlzatlon problems and
for the verification of some of the steps performed during the

standardization.

Most of the variables are not easy to mterpret without a deeper
understandmg of the gauge software -

10.2 Items

. Program Counter '

This reglster mdlcates the state of the standardization sequencer. For
example when the o
| standardization is OFF, the ~
sequencer is at 0. The
 standardization starts with the
.sequencer forced into the state 1.

vSTANDﬁiQ—ﬁIEﬁfI“dN“
LEFT RIGHT

-'Drogran Counter . -§

Pveraging count The finishing and closing down
ficcunul ator - occurs at the state 100. This is not a
Average - reglster to be casually tampered
Relays with. '
A0 channel g The accuiete standardization -
A0 chamnel [4] % depends on averaging multiple
Metal InGap B _ readings. The dveraging process is
-  —— made visible by displaying the

' _number of samples to be taken

contents of the summing

accumulator and the result of the
P ' B T— | averaging. This is what the next 3

Figure 15 Standardization S ') variables are.

@ INTERGRATED INDUSTRIAL SYSTEMS

I2S Gage Processing Unit.wpd * 2002-11-08 34 .




3
—7

. Averaging count - 'N'umber'of samples to take duﬁug thls averagin-g.v
. Accumulator - Contents of the summing accumulator.
. Average - Result of the zt/f‘raging.

. Relays - The state of the pre-amp relays is visible in th1s register. The
relays can also be set to partlcular conﬁguratlon from here.

See the table below for the meaning of the relay conﬁguratrons and the
correspondmg value of the "Relays" variable.

Relay State : 1.. On () Off

STATE KH4 | KH3 KH2
Measure 1 o L 0 0
zt | 1 0 0
Z2 Precharge [ .. 0 1 0. ...
A Comment | Precharge Filter On A' Disconn.,llonb v_ _Ungrgund ‘“Relays”
filter "~ | Chamber | Ion Chamber Variable

. A/D channel gain - The default value of 0 should be Ieft here. Changmg of
the gam is not supported by the standard gauge software

. A/D channel [%] - The default value of 0 should be left here. This item is-
associated with the vanable above whlch is not supported by the standard .
gauge software R '

K Metal In Gap - This vanable dlsplays the status of the Meta.l In-Gap
(MIG) signal. Logical vanable, 0 means FALSE 1 means TRUE.

See the MISCELLANEOUS screen for set_ting of the MIG threshold.
11.0 MISCELLANEOUS SCREEN SN
11.1 Purpose |
The variables in this screen are not directly associated with the gaging.
They perform important selections, 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.
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o __,_s_t:ia.ncnmlng _suec.tim__. _mm

" - MISCELLANEOUS §

tn113

Sourcs timeocut intnrunl . m (sec}
PCIM inp. blocked ’ : _ o :
Serial coin.., acho ON m

Sarisl comn., inp. blockad

Rasurvad

Praamn offsat tolarance, */- ) e [ ST

Praang output, acceptable nininum w3

Reserved

Reserved

-Resa "\J.d

Mouse pointar ON

Ps-udo gaug- sct tand-n nill

] pec) {
ENTER|} |

—

o Fxgure16 Miscellaneous Screé‘n R

w1]1 discuss the meamng of each item.

- 11.2 MIG Threshold

Dimension: mil or mm dependmg on the Enghsh / Metric.

If the Enghsh / Metnc selectlon changes, the threshold is recalculated, so
the physical dimension remains unchanged. The Metal-In-Gap signal is 0
' (FALSE), if the measured thickness is below this threshold, and it is 1
(TRUE), if the measured thickness is above.
~ This variable is saved as the part of the gauge setup

11.3 Source Time-out
Dimension: seconds

With the Metal-In-Gap FALSE and no standardlzatlon taking place, the
shutter will close after the time determined by this variable.

This variable is saved as the part of the gauge set_up.
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11.4 PCIM Blocking

This logical variable-p_ertains to the operat'ionvof the quM card, which
provides the optional interface with the GE Fanuc GENIUS I/O system.

- If 1 (TRUE), ﬂus vanable blocks any changes caused by the commands
from the PCIM datagrams. This is convenient during the start up, setup or
debugging. This does not stop the broadcastmg of the global data from
the GSP. :

The 0 (FALSE) will 1& the commands be executed as déeigned.
This variable is saved as the part of the gauge setup.
11.5 - Serial Comm. Eche
This logical variable pertains to the operation of the senal mterface
If 1 (ON), the received characters are echoed as they are received. This feature is useful during
troubleshooting. The gauge behaves and responds like a terminal.

The change will not take effect until the GSP program restarts.
This variable is saved as the part of the gauge setup The default value 1s 0 (OFF)

- 11.6 Serial Comm. Blockmg o
ThlS loglcal variable pertams to the serial mterface
If 1 (TRUE), this variable blocks any changes caused by the commands-
received by the'serial interface. This is convenient during the start up,

setup or debugging. This does not stop t the rephes to the mqmnes dlrected
to the DSP.

The 0 (FALSE) will let the commands execute normally.’
This variable is saved as the part of the gauge setup.

11.7 Reserved

‘ INTERGRATED INDUSTRIAL SYSTEMS -
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11.8 Pre-amp Offset Tolerance

This variable sets the limits of the acceptable‘ offset of the gauge pre-

The defau.lt value is 500mv.

thuehsion: mV.
amplifier. Large offset of the pre—amp may bean mdlcatlon of the serious

problems

Ifthe"V Mzmmum" in the CALIBRATION screen falls outside of this
lumts, the standardlzatlon error wﬂl be mdlcated

This vanable is saved as the part of the gauge setup

11.9

11.10 Reserved
11.11 Reserved

11.12 Reserved

11.13 Mouse Pointer

@ INTERGRATED INDUSTRIAL SYSTEMS
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' DimenSiOn: V.

This vaiable is saved as the pait of the gauge setup.

' The default is 5 volts

Pre-amp Output Toler;anee‘

This variable sets the muumum 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 o :

If the "V maxn'num in the CALIBRATION screen falls below this lmut the
standardlzatlon error will be mdlcated o

This logical variable makes the mouse pointer visible.

This is needed when operating 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 recogmzed

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

1 T




The change will not take effect until the GSP program restarts.
This variable is'saved as the part of the gauge setup.

11.14 Pseudo Gauge

The nominal gauge set is frequently used to determine the reduction ratio
which is used to set up the speed relations between the electrical drives of -
the mill. :

MIDOLE GAUGE SET [mill RIGHT.GAUGE SET [

The special case
of a 3-stand
mills operating
with-only 2
gauges requires
the nominal
gauge setting
even for the
gauge that is not
present, the
pseudo-gauge.

When a pseudo
auge is used e T '
tghe %)PERATOR 1 E CONPOSITION

PANEL changes | _ _
to mclude 1t. Flgure17PseudoGaugescreen o

The pseudo

gauge set readout is located in the upper row of the main readouts of the
OPERATOR PANEL screen. The composmon readout is in the lower left .
corner of the screen.

See the Figure 16 for the layout of the screen w1th the pseudo gauge in the :_,
middle. '
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This variable provides the selection of the “pseu'do gauge set:
. 0 ... no pseudo gauge set, normal screen, |

. 1... pseudo gauge left,

. 2. pseudo gauge center,

. 3 ... pseudo gange right.

. VNOTE' : GSP program must be restarted after the change.

Thxs‘vanable is saved as thepart of the gauge setup

JSelects the stnp proflle operatlon The ”IP Digital 24" module must be
“installed for’ control of the C)n/Oﬁc stnp motion. The main screen layout
*wrllbechan’ed TR SR :

12 ﬂ SAVING THE.;SETUP

E All the vanables influencing the setup need to be saved in a file, so they
can be restored on the power-up or the GSP program restart

* The file iame is POINTS.DAT. It is Iocated in the . \DAT subdrrectory
which must be created fOr tlus purpose during the | gauge installation.

.. Ifthe GSP ' program is runmng with the "-d" command hne 0pt10n (Demo
~ mode of operatron) ‘the POINTS. DAT file that is created will be the
) current directory on the first save command '

- If the file does not exrst or was deleted the gauge restarts with the
default parameters

The command for saving of the setup is issued by fouching 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,.
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12.1 Sample File

Program Version:  Version 940913-b
COMMAND LINE OPTIONS

Demo Run: -d

PCIM Port:  -pxxx Default is 0x3e0
PCIM Mem: -Pxxxx Default is 0xc800
IPAC Port:  Default is 0x610
IPACMem: -Ixxxx Default is 0xe000
“X’ is Hex Digit

3 _12.1ManualEdlnng__._____._, e

'I'he ﬁle isin readable form and can be easﬂy v1ewed and edited w1th 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 time-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 startup 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 operation 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.
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13.3 Command Line Optiohs
There are several command line options available.
NOTE: 'x' below is a hex digit and '-' can be substituted by '/

. -d is the demonstration version that will run on any IBM AT
compatible computer with the VGA adapter and the mouse. It
bypasses checking for some key peripherals, simulates the A/D
outputsetc. - R L

. -pxxx sets PCIM I/O port address, xxx are hex digits

. -Pxxxx sets PCIM memory segment, xxxx hex digits

-—

. -bocx sets the IP carrier board port address, xxx are hex digits

o-  -boo sets the IP carrier board memory segment. :

-? prints following help message:
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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.
Gauge Signal Processing Unit Manual
Gauge Interconnect Drawings

STEPS

TASKS

1. Initial System Check

——

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

b. Check and conﬁgure the option Jumpers and/or switches on the

following cards: .
. National Instruments Multlﬁmctxon I/0 Card

. Sealevel Systems Serial 1/0 Card (if used)
‘e« Industry Pack ATC40 Carrier Board

e Industry Pack IP-Opto Driver Module

¢  Industry Pack IP-DAC Module
.e  PC Interface Module (PICM) (if used)

c. Disconnect cables to the National Instrurnents Multifunction card and
the PO Opto dnver Module before proceeding.

d. Before insmlling the sburce 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 +24V supply, not
he power sugg{z in the mncnon box.

b. Apply power to thé gauge computer.

3. Gauge Software and Touch-
.Screen Verification

'\

| a. Be sure that the software for gauge operation is properly loaded and

the touch screen is calibrated.
b. Turn off power to the gauge computer.

c. Connect the cable to the IP-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 gfeen "Source Off" lamps on the C-Frames should be on, and the
red "Source On" lamps should be off.

INTERGRATED INDUSTRIAL SYSTEMS
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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 composition number This wﬂl open up the “COMPENSATION

TABLE”. = . : - :
Note: “SELECT ALLOY” isthe boot up name. Th1$ name wﬂl change to the name
of the alloy you select or entered into the “COMPENSATION TABLE”.

3. To enter anew 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 “COMPENSATION TABLE EDITOR” has a touch keyboard with three
. columns for alloy information:
e “ALLOY NAME?” : Enter the name of the alloy '
e “COMPOSITION?”: Enter the composition number that you determmed is
needed for this particular alloy.
° “COMMENTS” Enter any notes or comments you mxght deem necessary.

5. When finished 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 displaying 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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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 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 Tout  SCREWDOWN
Lin X [Gin NOM + Gin DEV] @ Lout X _ Tout? RESWLT CTION

1000 | .1000" .0000" | =|2000| .0500" | .0000" 0

o —'T

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

1000 | .1000" | -.0006" | = |2000| .0497" | -.0003"| uP 3

1000 | .1000" | .0000" |=[1992 | .0502" | +.0002" | DOWN 2

1000 | .t000" | .0000" |=|2012 | .0497" | -.0003"| UP 3

1000 | .1000" | +.0004" | = {2008 { .0500" | .0000" 0

1000 | .1000™ | -.0002" | = | 2000 | .0504" | +.0004" | DOWN 4

1000 | .1000° | +.0003" | = | 1998 | .0502" | +.0002" | DOWN 2

1000 | .1000™ | +.0010" | = {2088 | .0484" | -.0018" | UP 18

1000 | .1000" | +.0005" { = [ 1930 | .0521" { +.0021" | LP 2t

US-JAPAN—EUROPE PATENTS
125 PATENTED HYDRAULIC SCREWDOWN

NOTE: THICKNESS AND LENGTH VALUES ARE

EXAGGERATED FOR EXAMPLE ONLY
TOTAL Lin=10000=20 INCHES OF STRIP AND
10 PROPORTIONAL CORRECTIONS HAVE BEEN
MADE!

100% OIGITAL

VERY FAST — TYP .001" in .02 SEC.

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

HIGH YEWDS - TMGHT TOLERANCE

AGC PRIMARY LOOP
VOLUME EQUATION _

P iz

VOLUME IN = VOLUME OUT
LENGTH,, X THICK}, X VIDTH, = LENGTHg, X THICKgeX WIDTHg,¢
iLin X Tin X Min = Lout X Tout X Xout

Lin X Tin = Lout X Tout

Tin = Gin NOM % Gin DEV
Lin X [Gin NOM £ Gin DEV] = Lout X Tout

Lin X [(Gin NOM * Gin DEV]
Lout

sHTout =

DIGITAL TACHS DOUTPUT 8,000 PPF
7O CORRECT EVERY 2° Li = 1000

Li _ ENTRY LENGTH
Lo~ EXIT LENGTH

AGC SECONDARY LOOP
EXIT GAGE AVERAGING

////////// U e D it e e 2

. THE HIGH SPEED PRIMARY LOOP DOES NOT
REQUIRE OR USE EXIT DEVIATION. (GAGE) HOW-
VER IF STRIP WMIDTH CHANGES DURING REDUC-
ON, OR IF SUIGHT ERRORS IN TACH WHEEL
I1ZES, OR DIFFERENCES IN GAGE CALIBRATION
THE SYSTEM WILL AUTOMATICALLY COMPENSATE.

. THE SECONDARY AGC LOOP CONTINUOUSLY
AVERAGES 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.

' ALSO THE AGC HAS AUTOMATIC MATERIAL
HARDNESS COMPENSATION SOFTWARE WHICH
COMPARES ACTUAL THICKNESS OUT (ATout)
WITH CALCULATED (Tout) AFTER THE CORRECTION.

ndam




O
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
HYDRAULIC SCREWDOWN.

o, g
@ 2 *CYLINDER e | e} acomnaron
hd - (]

=|VOLUME OUT ‘;

//////////////

EXAMPLES : Toul  SCREWDOWN
Lin _X[Gin NOM + Gin DEV] = Loul X Toul? FESULT _ CORRECTION
1000 [1.000mm | Omm |=]2000|.500mm | Omm 0

1000 {1.000mm ]+.008mm| = | 2000 | .304mm |+.004mm| DOWN 4

1000 |1.000mm [-.008mm| = | 2000 { .497mm |~.003mm| UP 3

1000 [1.000mm | Omm |= 1990 | .502mm |+.002mm| DOWN 2

1000 |1.000mm | Omm |=|2012 | .497mm {-.003mm| UP 3

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

1000 {1.000mm |~.030mm} = | 1980 | .490mm |~.010mm| UP 1

1000 |1.000mm | +.02imm| = | 1998 | .51tmm |+.011mm|DOWN 11

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

1000 |1.000mm |~.081mm| = | 1930 | .478mm |-.024mm] UP 24

US~JAPAN-EUROPE PATENTS
125 PATENTED HYDRAULIC SCREWDOWN

NOTE: THICKNESS AND LENGTH VALUES ARE
EXAGGERATED FOR EXAMPLE ONLY

TOTAL Lin=10000=.5 METERS STRIP AND

10 PROPORTIONAL CORRECTIONS HAVE BEEN

MADE!

1007% DIGITAL

VERY FAST - TYP 25 MICRON in .02 SEC.

ACCURATE - 1 MICRON RESOLUTION 2HI-4HI
.1 MICRON RESOLUTION Z MILL

HIGH YEILDS - TIGHT TOLERANCE

AGC PRIMARY LOOP
VOLUME EQUATION

//////////// L e D

‘ VOLUME IN = VOLUME QUT
LENGTH., X THICK,, X VIDTHy, = LENGTHG 4 X THICKg, X VIDTHoue
Lin X Tin X Min = Lout X Tout X ¥out

Lin X Tin = Lout X Tout
Tin = Gin NOM % Gin DEV
Lin X (Gin NOM ¥ Gin DEV] = Lout X Tout

Lin X [Gin NOM 2 Gin DEV]
Lout

& Tout =

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

Li _ ENTRY LENGTH
Lo EXIT LENGTH

AGC SECONDARY LOOP
| EXIT GAGE AVERAGING

LA A

'THE 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
SIZES, OR DIFFERENCES IN GAGE CALIBRATION
THE SYSTEM WILL AUTOMATICALLY COMPENSATE.

'THE SECONDARY AGC LOOP CONTINUOUSLY
AVERAGES 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.

'ALSO THE AGC HAS AUTOMATIC MATERIAL
HARDNESS COMPENSATION SOFTWARE WHICH
COMPARES ACTUAL THICKNESS OUT (ATout)
WITH CALCULATED (Tout) AFTER THE CORRECTION.
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. 1 1. MOUNT “GAUGE INTERFACE JUNCTION BOX" TAG ON QUTSIDE OF COVER.
| 2. SEPARATE SIGNAL AND POWER WRING AS SHOWN,
o o _Punng_efg\‘t\uﬂg!ggi
. . CONTROL IGNAL' CABLES TO BE RUN W
THROUGH THE BOTTOM OF THE ENCLOSURE !
600 80 610 (3] n””h nnnnnn 822
<g “TO RIGHT GAGE
FROM GAMMA GAGE INT. T0 LEFT -
SEE 104~XXXX SEE GAMMA GAUGE WNT, SEE. GAMMA GAUGE INT.
14X 04=XXXX .
RUN THESE CABLES M A RUN THESE CABLES N A RUN THESE CABLES. N A
CONDUIT SEPARATE FROM CONDUIT SEPARATE FROM CONDUIT SEPARATE FROM
AL QTHER CABES. AL QTHER CABLES. AL OTHER CABLES.

N \Released\120\0658A-A.04G Wed Jun 07 13: 42:57 2000 125 Electrical - Tom 0'Donnell




b

N \Released\104\2091A-8.06G Wed Jun 07 13: 44: 49 2000 125 Electrical - Tom 0'Donnell

L I . w 5[7 .~ l -
. 3
d
]
a%ﬁ
unnnmmniﬂﬂW”WW

|dEEE ;5;5;5;5;55535353533355553355525 o
i T ‘F‘T““{ PRt °
5 . : F]

:'.SE‘EEEQPEHEFEE LE;;
1111111113111

3
TR idddns
k] '

@i g

o 81 :
gsg :

WMM

55555355’ 55 uﬂssms!i;ggsgggggigssnzgsmm -
S
BSA5882LA2 UMK LYY BY BB YBEESABEICRC GO e sun
.............. f.......'ll..x.” Y”’,”’?t’,’,,”,
o a8 Elklae
B
: ]

.’.;F

T mummumlllmmmm Wm

!EE E E i ESEE EEEE ESEE gﬁﬁgi EEEES SEEE

88 8 & 8% xaﬁs 2 x!gx‘-’ ﬁigzg o]

ava

BE3524LLALBNNUNEY LY HEUNNYZUNNESSIRGTCRI g e msn~

G000 AOOOOPPOOOCLODOROISOPPOOOOIOGPPEOS TT..'.??....
RN
i g [ a%3 355
ST

m164|—x>$xx[§ " sen | =

ooy
s . TERGRATED M‘.)}I‘EIA'L SYSTEMS jus] L, L3 LS
BT avenmna-d 0/ as sa | o0 WBs } seas T Ans YALESWLLE, CONNECTICUT 08992 OATE | wamg  pev. oaw | av [




L~
N \Work1ing\104\20918-A.OWG Wed Jun 07 13:53: 44 2000 12S Electrica) - Tom 0’ Donnell

N | w | - I - | °
kst 1]
gy ok ,
T *s
L :
Y
N
rrm—ee - -y -——--—_-_-fT-_-___n—_- - - nrr_——_——_— |
| I
| [ o Tl
| i , [T J ) B
i e & B
: ggu’u’k:’uu}ﬁus 222;.—::"42-}2........23{13 !' !‘H E&j_f:_:; :
{ ' | E— — - ’"_l —— -g! = +] o \ ]
| o mpmm i g gl
: H . g=3 T?E?; : ; ot S:" '
i §§§§§ e e A e, s ng s — E
' o Yo Tace L. 2 L] | | :ez — ™ | H 0
i ~ ROHY PREAMP ~ . LEYY PREAW -\ i ’—'—_ g: :9— __.Ij";:i :g %E i
1 ( o= | T 1 o — [
' 23w .,..,.,n-' 2ge| wusun]aun PRV v | & : :W—; s |
"5t st [“r_ 5 Esonenal | At A b g e HE=H Eg !
! Ll LI ba3eds | argyszpayeze eesgssmegece - -
| agypnagees ssyspgsssgess O MCE . “Lhu[ dlt : !
{ 599> i S
| [[ g 1
| '[ o I
: | l 33 " "[ > E — 1 ‘kg
{ >l 39— -~ b
! { L ( g f
‘ A\ L\\ Y L A _ g T E
| b
I |
| |
| |
I ., £ | g
1 gﬂ |
| azg |
: - |
b s [ ||
: - i3 a5 E . T :
| g 55t y |
Il ’ gzgg tH 4 :‘
s 25 e z
e e e e e e e e e e e e e e e e . e e e e - — —— —— —— . —— . ——— — — —— —_)— 4
ﬁ EREELE
3 83 a3 3 3 ]
RERRE
833883373
PT T
M °
|
T04-xxxx BT smases =
I‘r:\'"%”:. q:/nm l‘lxll A o8 Wy | scug:  fa Nm?::?ﬁ%‘?ﬁ::ms MM! naMg DA | By AEL | CCN Mol DESCRIP BON




L "N
M: \Re leased\104\2094C-A.ONG Wed Jun 07 13:58: 13 2000 125 Electrical - Tom 0'Donnell

(cogar) xoa
VoL

2/XX0X~40L 335

29N
une

—— _—— ——— — et ——— e —— . — —— — —

(0]
LHM

e ]

| N

b ——— ]

et DS S U S R ——

—
' |
' |
' |
I -
l 4 7 . o { [
! BRkBREFREREEREEARRGEL E
= I==3== =
: ﬁ )%i J-)slj;: Vs, . : §
: L Ek &‘E AR : g
3 e a
. e 1333 §§§ P RE ~&-.-=:~'{E]§§_ :?,
i i ’ ¥ 7
| I 12
R - I, 5
| |
' ! |
3 !
l 1
l |
—
5 BT =
104-XXXX 2 RSt <> e
| I3 OF 4 - INTERGRATED INDUSTRIAL SYSTEMS fmom)
=t Wiman 2 ox scme- YALESWLLE, COWNECTICUT 08493 oatt | wa  feev [oam | v |meL




—

K \Released\104\20910~A.0WG Wed Jun 07 13:56:02 2000 125 Electrical - Tom D'Oonnell

-~——
i
0B
‘ 3¢
|
i H
|
| I
[_"—_‘-'-!'g ————————— F __________________ g
I e
: :
: | :
i RRBRRFERRERERERRRERL E?.
| 5:335:5:5:575: 00
| lo
| 3333 Ehl 1€
: B 723 ]g%g - TEIYy :’;1'1" ';ﬂsiuﬂgé . :_r;
| iy WY, i
D e ; 2 'z
- 1.8[FEFF - - i |
|§g g &;na, cheaiait 52 i
g8l |t A i > °§§ s
il “EET T

onG. MO [issue] wne : )
| A GAMMA GAUGE Jmg
104-xxxx INTERCONNECT @ = -
;MY 4 o 4 NTERGRME%LNEJS% SYSTENS |mus]
__._.u=. BAWNAIOND-A 2/1/88 WRIT 20 SO 0 Lsuu:x naL YALESVELE, CONNECRCUT 08482 QAT NAME v joAl § oy (A0 | Eow




U ROE 30 fow 03] o8| a0 | Jvol a3 e | wvo; a0 -J.Euwi.ﬁ.:d:ﬂ-ﬁﬁ ™ iawas | o . vsE B1K1 I8/K/0 V-NOCALIN N | s
fori] SNaLSAS WINISAON GILVHOMILNI O T S
———
LEE @ HaLANO3 ONYS vrwvs 441_ XXXXIGW_.
3 : 3un Jass)| 0N oM0
11 ?
mM 5
«< - M
m v o |
: PH m
3 mm ) m 1k
ed
;g sf g 38 § |8
8 4
-
; |85~
. N . - -, » . MM o
W_IE_E -{_|BO0o ) 3o
e e e e = - - S ol e o - l,mn,m,i
g}~
| . —
T I | E—
]
\-
(o]
o
an .
"T85, e =Bl b
!\i\ 3 - zZ .Um v
= &
9O -
(2N 2
~ =
Y W " _ W
a P4
[ o S
5 =
Q K
° - @
[+ 4 L] B <
o W [ NN
[T © VoLO -J
4 b Zz
= - 2
< vocovawk {8 <<
o« NERERENEFT-IN z -
nUU vovovoVO mamu\ o
= suoouuco|edy o
2 u losvovocoee mmu L
O 8l°|oocococooo S%1 2
C b . WMG . AIM
s m_u orNMmeno~ me -M
S Jeounanaanjuen o
vovououo mm ]
vuocovvoo m.mm_ o
VuvLoDo. QWD ..Nr
e vvpoLovL|IN o
- oo O
- O=Nm
m (RN}
~ vouo .
w.. sooo 8 'A3 10~019191AS5V
. X91-0m-1¥
o - -~ _ - _’ -

1{3uuoQ,g w0l - [RITJIIB[I S2I 0002 §2:0GE} L0 UN® PaN  9NG"Y-DEBZONEET\BUTXJIOM N

—y



A
SwW Sw2 OPTION_ JUMPERS

1~ OFF 1- OFF JUMPER .E1=iRQ11_ |

2~ OFF 2~ ON [ JUMPER E2=IRQ10 |

3- OFF 3~ OFF | JUMPER EJwB.

4~ QFF 4- OFF " JUMPER E4=B

5- OFF 5- OFF JUMPER _ES=ALL

6— ON 6= ON ["JUMPER_E6=NONE

7- OFF 7- OFF JUMPER_E7=NONE

8- ON 8- ON JUMPER_EB=ALL
JUMPER E9=1 & 2
JUMPER

E10=1 & 2

e

DAT | 8Y | REL | ECN Me

Kd

c | ) o B - r o
CONFIGURATION FOR COMM+2/EX'SERIAL 1/0 BOARD
SEALEVEL SYSTEMS INCORPORATED CpMM+2]EX 3087
o PORT 2 E: RS-422 PORT 1
o) ~ %) - E: l
r] p 825¢C »& D D P M§1454os g |
30 & < o wo & o
‘ PORT 1 S 74504 | §E MC1489 | BF | ,,9,.
3 : B 1 ' -
P 8250 N - S - z
' . ” a
00 805 745125 “3 grj—_*j 5 5
i - o
- o ‘ us RS-422 PORT 2 o
> OE 7"‘-52“3 = PORT 1 '"F » ]
" PORT L © PORT 2 “aa S Q
. 1%} no
— . e EE;ORT 2% “':E::::' RS-232 PORT 2 O
£p | % > 0D o o g
A Cemvenozye SO W 18
N i e R P 3
-0
0]

DF 74L5682 Ji Bb 74L5582J Nl__"’_i":_h:,"-— O 8 g
[o.3
Q

cs

CDPYRIG-IT 1992
! .

baT

HH

4TS MMM STREEY
YALESVRLLE. COMNECTICUY D8at2

INTERGRATED INDUSTRIAL SYSTEMS |y

CONFIGURATION FOR INDUSTRYPACK IP-DAC MODULE

o o o !

™~ ole] ™13l ] oo X

o 1 DJ0 ~Te 5’!0? ‘

d °.§ C ;

e ?F iwalo i

paEc 4[$[0]0] Ale

taTolo] TRl UG
(ot oo - oo

GAMMA GAUGE COMPUTER
ASSEMBLY

L

] seme

208, MOz

XXXX ]

SHT 4 OF 4

133

owl. Mo,

SA\INOBE-A 82/03/9F O&9 s

e o,

[

n et RNy VDI WEOIUSA, UM WBu wul Vs 13.51:va ¢000 1e5 Eleccrical - iom O vonneld




TABLE OF CONTENTS

I’S Radiation Safety Program

1. OVERVIEW
~ 1.1  Typical Gauge Assembly

- 2. SAFETY

‘ 3.1  Radiation Inspection Report (example)
- 3.2  Site Survey (example)

a

4. OPERATION of GAUGE

5. MAINTENANCE
5.1  Gamma Gauge Illustration

6. EMERGENCY PROCEDURE
7. GAMMA GAUGE WARNING LABELS

8. CUSTOMER ACKNOWLEDGMENT FORMS

@ INTERGRATED INDUSTRIAL SYSTEMS

RADTABWPD » 2002-11-08 1




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 as to pose a radiation
hazard. This does NOT mean that untrained personnel are allowed to do

- .ﬁhl_ngﬂlsywen_t_tg__ S

This is NOT a maintenance manual, only an Opera’aons and Regulatlons
Manual. S

This does NOT allow you to perform any maintenance on the gage 1tse1f with
the exception of changing indicator lights 1 w1th power off.

. I, after completing the material in ﬂus manual, you have unresolved questions
or desire more in-depth training, please contact us at (203) 265-5684 Your
mqumes are always welcomed.

@ INTERGRATED INDUSTRIAL SYSTEMS
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SAFETY

Congratulations on receiving 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 opén 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-

Mou.nted on top of the C—Frame are two (2) hghts one Green, one Red W1th 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 sotircé is exposed (shutter open)
and radiation is present. When the Red light is Iit, stay at Jeast 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 Wammg Tlus label must be maintained
on the C-Frame in legible condition. -

" There are three (3) factors that shquld be used to mlmm1ze your exposure to radiation: .

Time, Distance, and Shleldmg

Time: The less time a person remains in the area of radiation, the less of a
' radiation dose that person will receive. -

Distance:  The intensity of radiation 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 radiation, moving three (3x) times as far away means One-
Ninth the exposure and so on.

Shielding: Protective material placed betweeh 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 protectlon is prov1ded in the source
housing.

@ INTERGRATED INDUSTRIAL SYSTEMS
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Itis appropriate to mention a word about ALARA. ALARA is an acronym. It’s
meamng is: As Low As Reasonably Aduevable

; ALARA refers to the exposure level for those who work w1th rad1at10n 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 Emphasized.

' 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 persenal saftey.

LT
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' U.S.NUCLEAR REGULATORY CQMMISSION_ 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 gaugé; mdudmg the leak
testlng of sealed sources and radlahon surveys of dev1ces for other persons.

2) Instruc’aon and trammg of md1v1dua]s in the use of the gaugmg device.
Llcense #06-21253-02G 7

The hcensee (I%S) is authorized to redistribute’ the devices containing sealed sources

specified in this license to persons genera;lfy licensed pursuant to section 31.5, IOCFR ~ ™ |

part 31 (copy enclosed) or equivalent prowsmns of the regula’aons of any Agreement
State. :

Unless you, our customer, are specifically licensed by the U.S. 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.

- Section 30.34, 10CFR30
Ten_ns and conditions of licenses.

-~ Section 30.51, 10CFR30
Records.

- Section 30.52, 10CFR30
Inspections.

- Section 30.53, 10CFR30
Tests.

’ INTERGRATED INDUSTRIAL SYSTEMS
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- Section 30.61, 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 for the issuing of a general
license. There is no official document that is issued for general licenses.

- -Atthe time- ofthe initial installation, forthe gaugesna‘Radmtmn Site Surveyand -
Leakage Test will be performed for each gauge. Their purpose is as follows:

Radiation Sité 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
‘ 'f:levels penmtted by Federal regulatlons The survey is performed with a sensitive,
“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 explanation 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 IS.

Leakage Testmg:

It is a U.S. 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 -
is performed by F’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 IS will also be maintained on file at IS.

‘ 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 condmon

After reading the enclosed sections of Title 10, Code of Federal Regulations if you

should have any questions that cannot be answered by our field representative, contact
’S Radiation Safety Officer at (203) 265-5684.

‘ INTERGRATED INDUSTRIAL SYSTEMS
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4. OPERATION OF GAUGE

_.-To operate the gauge, turn on the power switch on the back of the gauge électronics
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 S 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.

- -radiation-ispresent. ~ — — —— -~ -~~~

Source On/ Ojf pushbutton not lit, Green light on gauge lit, source shutter is

= closed

Source On/Ojj’ pushbutton lit, Red light on gauge ht source shutter is open and

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 posmon of shutter Repalr Green light on gauge.

Source On/Ojf pushbutton not 11t no hght on gauge lit. Source shutter is

probably closed. Remove gauge system powet; use the sight glass to physically

» venfy the posmon of shutter . Repair . Red light on gauge.

Both, Green light and Red light, 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 ‘
- US.Nuclear Regulatory Comn'ussmn or an Agreement State. Since thereisno '
: 'vahd indication to the correct posmon of the shutter it is necessary to use the

51ght glass to physmally venfy the actual position. If the shutter is stuck open

:refer to the Emergency Pracedure sec’aon of this manual.

PLEASE NOTE

The I’S Gamma Radlatlon Gauge has been de81gned so that when the system

| power is removed the shutter automatlcally closes (fail safe). This can be

demonstrated by opening the source shutter and turning off the system power ~'
or by smply pulling the power cord. Use the 51ght glass to physically verify
that the source shutter is indeed closed. .

@ INTERGRATED INDUSTRIAL SYSTEMS
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5. MAINTENANCE

The purpose of this section is to clearly define the maintenance thatls permitted for the
I’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
mentioried 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 hcensed by the U.S. Nuclear 'Regulatory Commission or an Agreement
State. -

W_A_R_NILG_
" Before pe;formmg any gauge maintenance procedure REM OVE gauge system power -
and lockout. Failure to do so will result in a shock hazzard. In addition, damage may

occur to sensitive system electromcs Also, hyszcally verzfy the source shutter is in the
closed pasztzon

Mamtenance Items
< Shutter Indlcator nghts

» 1. ~ The hght bulbs may be replaced by u.nscrewmg the receptacle lens
" : ':Cap ‘ .
"2, ~The receptacle may be replaced by opemng the top of the Hoffman
- 'enclosure. The mountmg screws are now accessible. _

oo

Gauge Recerver Head

R N Facmg the front of the gauge, on the’ upper half of the C-Frame, is
- 'thereceiver head. There are erght ®) bolts that are visible. The
o 'four 4)in the front, secure the front cover to the receiver head.
The four (40 in the back’ (2 per s1de) secure the rece1ver head to the
: - C-Frame. Remove the four (4) bolts in the back. - ;
2. Lift the receiver head straight out. Disconnect preamphﬁer cable -
on the back of the receiver head Receiver head can now be placed
‘ on workbench. ’ : -
3. 1Remove four 4 bolts on front cover Remove cover. Preamphﬁer
' ~ printed circuit board 1ts connector and 1on chamber are now
“accessible for service.” * 2
4 To re-assemble, reverse the order

' *.'gi‘i i 5"!3 A

REMINDER: NO service, by the customer, is permitted on the gauge source
' head.

@ INTERGRATED INDUSTRIAL SYSTEMS
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6. EMERGENCY PROCEDURE

First, and foremost, SAFETY is our primary concern. The I>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 involving a
radiation gauge should occur, the following steps should be taken.

1.

2.

. 0.1
0.2

Cease work immediately.
Do not attempt to work on the gauge yourself.

If the gauge has been partially damaged or destroyéd, keep all personnel at least twenty
(20) feet away, until the source has been repaired or shielded or until radiation levels are

o kmOWn. - - - o e e e e e e

Notify the IS Radiation Safety Officer as soon after the incident as possible. Our
company’s main telephone number (203) 265-5684 also serves as a 24 Hour
Emergency Number.

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

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

Inform the U.S. Nuclear Regulatory Commission within 24 hours of any theft, accident
or incident involving the gauge. Full explanation of notlﬁcatlon requuements are
contalned in the following regu.latxons

10CFR20-2201. Reports of thefts or loss of licensed materials

10CFR20-2202 Notification of incidents. Copies of these regulations are
contained in this manual. In the event that notification is required
, contact the nearest U.S. Nuclear Regulatory Commission
regional office. They are:

U.S.N.R.C. Region I U.S.N.R.C. Region I
475 Allendale Road Sam Nunn Atlanta Federal Center 23 T85
King of Prussia, Pa. 19406-1415 61 Forsyth Street, SW
Tel. (610) 337-5000 Atlanta, Ga. 30303-8931
Tel. (404) 562-4400

D INTERGRATED INDUSTRIAL SYSTEMS - FPagelof2
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U.S.N.R.C. Region III
801 Warrenville Road
Lisle, I1 60532-4351
Tel. (630) 829-9500

U.S.N.R.C. Region IV

Texas Health Resources Tower
611 Ryan Plaza Drive, Suite 400

Arlington, Tx. 76011-4005

Tel. (817) 860-8100

INTERGRATED INDUSTRIAL SYSTEMS
EMERG.DOC 2003-05-09
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§20.2201 Reports of theft or loss of licensed material.
(a) Telephone reports. (1) Each licensee shall report by telephone as follows:

(D) Immediately after Its occurrence becomes known to the licensee, any lost, stolen, or missing
licensed material in an aggregate quantity equal to or greater than 1,000 times the quantity specified
in appendix C to part 20 under such circumstances that it appears to the licensee that an exposure
could result to persons in unrestricted areas; or

(i) Within 30 days after the occurrence of any lost, stolen, or missing licensed material becomes
known to the licensee, all licensed material In a quantity greater than 10 times the quantity specified
in appendix C to part 20 that is still missing at this time.

“T(2yReportsmustbemadeasfollows: ~ -7 T T T T T er T o o S ST e s S e

(i) Licensees having an Installed Emergency Notification System shall make the reports to the NRC
Operations Center In accordance with §50.72 of this chapter, and

(ii) All other licensees shall make reports by telephone to the NRC Operations Center (301)-816-5100.

(b) Written reports. (1) Each licensee required to make a report under paragraph (a) of this section
shall, within 30 days after making the telephone report, make a written report setting forth the

following information:

() A descrlpfion of the licensed material involved, Including kind, quantity, and chemical and physical
form; and

(i) A descriptlon of the t_:Ircurhstances under which the loss or theft occurred; and .
(iii) A statement of disposition, or probable disposition, of the licensed material involved; and

(iv) Exposures of individuals to radiation, circumstances under which the exposures occurred, and the
possible total effective dose equivalent to persons In unrestricted areas; and

(v) Actions that have been taken, or will be taken, to recover the material; and

{vi) Procedures or measures that have been, or will be, adopted to ensure against a recurrence of the
loss or theft of licensed material.

(2) Reports must be made as follows:

(i) For holders of an operating license for a nuclear power plant, the events included in paragraph (b)
of this section must be reported in accordance with the procedures described in §50.73(b), (c), (d),
(e), and (g) of this chapter and must include the information required in paragraph (b){1) of this
section, and

(ii) All other licensees shall make reports to the Administrator of the appropriate NRC Regional Office
listed in appendix D to part 20.

(c) A duplicate report is not required under paragraph (b) of this section If the licensee is also required
to submit a report pursuant to §§30.55(c), 40.64(c), 50.72, 50.73, 70.52, 73.27(b), 73.67(e)(3)(vii),
73.67(g)(3)(iil), 73.71, or §150.19(c) of this chapter.



(d) Subsequent to filing the written report, the licensee shall also report any additional substantive
Information on the loss or theft within 30 days after the licensee learns of such information.

(e) The licensee shall prepare any report filed with the Commission pursuant to this section so that
names of individuals who may have recelved exposure to radiation are stated In a separate and
detachable part of the report.

[56 FR 23406, May 21, 1991, as amended at 58 FR 69220, Dec. 30, 1993; 60 FR 20186, Apr. 25,
1995]



§20.2202 Notification of incidents.

{a) Immediate notification. Notwithstanding any other requirements for notification, each licensee
shall immediately report any event involving byproduct, source, or special nuclear material possessed
by the licensee that may have caused or threatens to cause any of the following conditions --

(1) An individual to receive --
(i) A total effective dose equivalent of 25 rems (0.25 Sv) or more; or
{ii) A lens dose equivalent of 75 rems {0.75 Sv) or more; or

(iii) A shallow-dose equivalent to the skin or extremities of 250 rads (2.5 Gy) or more; or

(2) The release of radioactive material, inside or outslde of a restricted area, so that, had an individual
been present for 24 hours, the individual could have received an Intake five times the annual limit on
intake (the provisions of this paragraph do not apply to locations where personnel are not normally
stationed during routine operations, such as hot-cells or process enclosures).

(b) Twenty-four hour notification. Each licensee shall, within 24 hours of discovery of the event, report
any event involving loss of control of licensed material possessed by the licensee that may have
caused, or threatens to cause, any of the following conditions:

(1) An individual to receive, in a period of 24 hours --

(i) A total effective dose equivalent exceeding 5 rems (0.05 Sv); or

(i) A lens dose equivalent exceeding 15 rems (0.15 Sv); or

(iii) A shallow-dose equivalent to the skin or extremities exceeding SO rems (0.5 Sv.);’or

(2) The release of radioactive material, inside or outside of a restricted area, so that, had an Individual
been present for 24 hours, the individual could have received an intake In excess of one occupational
annual limit on intake (the provisions of this paragraph do not apply to locations where personnel are
not normally stationed during routine operations, such as hot-cells or process enclosures).

(c) The licensee shall prepare any report filed with the Commission pursuant to this section so that
names of individuals who have recelved exposure to radiation or radioactive material are stated in a
separate and detachable part of the report. .

(d) Reports made by licensees In response to the requirements of this section must be made as
follows: :

(1) Licensees having an installed Emergéncy Notification System shall make the reports required by
paragraphs (a) and (b) of this section to the NRC Operations Center in accordance with 10 CFR 50.72;
and

(2) All other licensees shall make the reports required by paragraphs (a) and (b) of this section by
telephone to the NRC Operations Center (301) 816-5100.

(e) The provisions of this section do not include doses that result from planned special exposures, that
are within the limits for planned special exposures, and that are reported under §20.2204.



[56 FR 23406, May 21, 1991, as amended at 56 FR 40766, Aug. 16, 1991; 57 FR 57879, Dec. 8,
1992; 59 FR 14086, Mar. 25, 1994]
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§30.34 Terms and conditions of licenses.

(a) Each license issued pursuant to the regulations in this part and the regulations in parts 31 through 36 and 3¢
chapter shall be subject to all the provisions of the Act, now or hereafter In effect, and to all valid rules, regulatic
orders of the Commission.

(b) No license issued or granted pursuant to the regulations in this part and parts 31 through 36, and 39 nor any
under a license shall be transferred, assigned or in any manner disposed of, either voluntarily or involuntarily, di
indirectly, through transfer of control of any license to any person, unless the Commission shall, after securing f.
information, find that the transfer is In accordance with the provisions of the Act and shall give its consent in writ

(c) Each person licensed by the Commission pursuant to the regulations in this part and parts 31 through 36 and
confine his possession and use of the byproduct material to the locations and purposes authorized in the license.

- -—otherwise-provided-in-thelicense;aficense issued-pursuant to-the regutations-in-this-part-and parts-3t-through = -

of this chapter shall carry with it the right to receive, acquire, own, and possess byproduct material. Preparation
shipment and transport of byproduct material shall be in accordance with the provisions of part 71 of this chapte

(d) Each license issued pursuant to the regulations in this part and parts 31 through 36 and 39 shall be deemed
the provisions set forth in section 183b. - d., inclusive, of the Act, whether or not these provisions are expressly
the license. A ‘ : : :

(e) The Commission may incorporate, in any license issued pursuant to the regulations in this part and parts 311
and 39, at the time of issuance, or thereafter by appropriate rule, regulation or order, such additional requireme:
conditions with respect to the licensee's receipt, possesslon, use and transfer of byproduct materia! as it deems &
or necessary in order to:

(1) Promote the common defense and security;
(2) Protect health or to minimize danger to life or property;
(3) Protect restricted data;

(4) Require such reports and the keeping of such records, and to provide for such inspections of activities under
as may be necessary or appropriate to effectuate the purposes of the Act and regulations thereunder.

(f) Licensees required to submit emergency plans by §30.32(i) shall follow the emergency plan approved by the
Commission. The licensee may change the approved without Commission approval only If the changes do not de:
effectiveness of the plan. The licensee shall furnish the change to the appropriate NRC Regional Office specified |
and to affected offsite response organizations within six months after the change Is made. Proposed changes tha .
or potentially decrease, the effectiveness of the approved emergency plan may not be implemented without priol
application to and prior approval by the Commission.

(g) Each licensee preparing technetium-99m radiopharmaceuticals from molybdenum-99/technetium-99m gener
test the generator eluates for molybdenum-99 breakthrough in accordance with §35.204 of this chapter. The lice
record the results of each test and retain each record for three years after the record Is made.

(h)(1) Each general licensee that is required to register by Sec. 31.5(c)(13) of this chapter and each specific lice
notify the appropriate NRC Regional Administrator, in writing, Immediately following the filing of a voluntary or ir
petition for bankruptcy under any chapter of title 11 (Bankruptcy) of the United States Code by or against:

(i) The licensee;

(i) An entitv (ac that term ic defined in 11 11 S C 101014 enntrolling the licensee or listinn the licenss or licens



property of the estafe; or

(iii) An affiliate (as that term is defined in 11 U.S.C. 101(2)) of the licensee.
(2) This notification must indicate:

(i) The bankruptcy court in which the petition for bankruptcy was filed; and

(i} The date of the filing of the petition.



§30.51 Records.

(a) Each person who recelves byproduct material pursuant to a license issued pursuant to the
regulations in this part and parts 31 through 36 of this chapter shall keep records showing the receipt,
transfer, and disposal of the byproduct material as follows:

(1) The licensee shall retain each record of receipt of byproduct material as long as the material Is
possessed and for three years following transfer or disposal of the material.

(2) The licensee who transferred the material shall retain each record of transfer for three years after
each transfer unless a specific requirement In another part of the regulations in this chapter dlctates
otherwise. o

- «63)—1fhe4leensée—wh&dIspesed—ef the-material-shall-retain-each-record of disposal-of-bypreduet— — — — -~ — — - - -

material until the Commission terminates each license that authorizes disposal of the material.

(b) The licensee shall retain each record that is required by the regulations in this part and parts 31
through 36 of this chapter or by license condition for the period specified by the appropriate regulation
or license condition. If a retention period is not otherwise specified by regulation or license condition,
the record must be retained until the Commission terminates each license that authorizes the activity
thatis subject to the recordkeeping requirement.

“{€)(1) Records which must be maintained pursuant to this part and parts 31 through 36 of this chapter
.may be the original or a reproduced copy or microform if such reproduced copy or microform is duly
-authenticated by authorized personnel and the microform is capable of producing a clear and legible
copy after storage for the period specified by Commission regulations. The record may also be stored

:in electronic media with the capability for producing legible, accurate, and complete records during the
.required retention period. Records such as letters, drawings, specifications, must include all pertinent
:information such as stamps, initials, and signatures. The Iicensee shall malntain adequate safeguards
against tampering with and loss of records. - }

(2) If there Is a conflict between the Commission's regulations in this part and parts 31 through 36
and 39 of this chapter, license condition, or other written Commission approval or authorization
pertaining to the retention period for the same type of record, the retention period specified in the
regulations in this part and parts 31 through 36 and 39 of this chapter for such records shall apply
unless the Commission, pursuant to §30.11, has granted a specific exemption from the record
retention requirements specified in the regulations in this part or parts.31 through 36 and 39 of this
chapter.

(d) Prior to license termination, each licensee authorized to possess radioactive material with a half-
life greater than 120 days, in an unsealed form, shall forward the following records to the appropriate
NRC Regional Office: .

(1) Records of disposal of licensed material made under §§20.2002 (including burials authorized
before January 28, 19814%), 20. 2003 20.2004, 20.2005; and

(2) Records required by §20.2103(b)(4).

(e) If licensed activities are transferred or assigned In accordance with §30.34(b), each licensee
authorized to possess radioactive material, with a half-life greater than 120 days, In an unsealed form,
shall transfer the following records to the new licensee and the new licensee will be responsible for
maintaining these records until the license is terminated:

{1) Records of disposal of licensed material made under §§20.2002 (including burials authorized
before January 28, 19811), 20.2003, 20.2004, 20.2005; and



(2) Records required by §20.2103(b)(4).

(f) Prior to license termination, each licensee shall forward the records required by §30.35(g) to the
appropriate NRC Regional Office.

[41 FR 18301, May 5, 1976, as amended at 43 FR 6922, Feb. 17, 1978; 52 FR 8241, Mar. 17, 1987;
53 FR 19245, May 27, 1988; 58 FR 7736, Feb. 9, 1993; 61 FR 24673, May, 16, 1996]

1 A previous §20.304 permitted burial of small quantities of licensed materials In soil before January
28, 1981, without specific Commission authorization. See §20. 304 contained in the 10 CFR, parts 0 to
199, edition revlsed as of January 1, 1981.



§30.52 Inspections.

(a) Each licensee shall afford to the Commission at all reasonable times opportunity to inspect
byproduct material and the premises and facilities wherein byproduct material is used or stored.

{b) Each licensee shall make available to the Commission for inspection, upon reasonable notice,
records kept by him pursuant to the regulations in this chapter.

[30 FR 8185, June 26, 1965]
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§30.53 Tests.

Each licensee shall perform, or permit the Commission to perform, such tests as the Commission
deems appropriate or necessary for the administration of the regulations in this part and parts 31
through 36 and 39 of this chapter, including tests of:

(a) Byproduct material;
(b) Facilities wherein byproduct material is utilized or stored;
{c) Radiation detection and monitoring instruments; and

(d) Other equipment and devices used in connection with the utilization or storage of byproduct

[30 FR 8185, June 26, 1965, as amended by 43 FR 6922, Feb. 17, 1978; 52 FR 8241, Mar. 17, 1987,
58 FR 7736, Feb. 9, 1993]



§30.61 Modification and revocation of licenses.

(a) The terms and conditions of each license issued pursuant to the regulations in this part and parts
31 through 35 of this chapter shall be subject to amendment, revision or modification by reason of
amendments to the Act, or by reason of rules, regulations and orders issued in accordance with the
terms of the Act.

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

(c) Except In cases of willfulness or those in which the public health lnterest or safety requires
otherwise, no license shall be modified, suspended or revoked unless, prior to the institution of
proceedings therefor, facts or conduct whlch may warrant such action shall have been called to the
attention of the licensee In writing and the licensee shall have been accorded an opportunity to
demonstrate or achleve compliance with all lawful requirements.

[30 FR 8185, June 26, 1965, as amended at 35 FR 11460, July 17, 1970; 43 FR 6922, Feb. 17, 1978]



§30.62 Right to cause the withholding or recall of
byproduct material.

The Commission may cause the withholding or recall of byproduct material from any licensee who is
not equipped to observe or fails to observe such safety standards to protect health as may be
established by the Commission, or who uses such materials in violation of law or regulation of the
Commission, or in a manner other than as disclosed in the application therefor or approved by the
Commission.

[30 FR 8185, June 26, 1965, as amended at 40 FR 8785, Mar. 3, 1975]



§30.63 Violations.

(2) The Commission may obtain an injunction or other court order to prevent a violation of the
provisions of --

(1) The Atomic Energy Act of 1954, as amended;
(2) Title II of the Energy Reorganization Act of 1974, as amended; or
(3) A regulation or order issued pursuant to those Acts.

(b) The Commission may obtain a court order for the payment of a civil penalty imposed under section
234 of the Atomic Energy Act:

(1) For violations of --

(i) Sections 53, 57, 62, 63, 81, 82, 101, 103, 104, 107, or 109 of the Atomlc Energy Act of 1954, as
amended;

(ii) Section 206 of the Energy Reorganization Act;

(iit) Any rule, regulation, or order issued pursuant to the sections specified in paragraph (b)(1)(i) of
this section;

(iv) Any term, condition, or limitation of any license lssued under the sections specified in paragraph
(b)(1)(i) of this section.

(2) For any violation for which a license may be revoked under section 186 of the Atomic Energy Act
of 1954, as amended.

[57 FR 55072, Nov. 24, 1992] ‘ _ -
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§31.5 Certaln detecting, measuring, gauging, or controlling devices and certain
devices for producing light or an lonized atmosphere.t2

(a) A general license is hereby issued to commercial and industrial firms and research, educational
and medical Institutions, Individuals in the conduct of their business, and Federal, State or local
government agencies to acquire, recelve, possess, use or transfer, In accordance with the provisions
of paragraphs (b), (c) and (d) of this section, byproduct material contained in devices designed and
manufactured for the purpose of detecting, measuring, gauging or controlling thickness, density, level,
interface location, radiation, ieakage, or qualitative or quantitative chemical composition, or for
producing light or an lonized atmosphere. - .

(b)(1) The general license in paragraph (@) of this section applies only to byproduct material contained
In devices which have been manufactured or initially transferred and labeled in accordance with the
specifications contained In-- '

(1) A specific license issued under Sec. 32.51 of this chapter; or
(ii) An equivalent specific license issued by an Agreement State.

(2) The devices must have been received from one of the specific licensees described in paragraph
(b)(1) of this section or through a transfer made under paragraph (c)(9) of this section.

(c) Ahy person who acquires, recelves, possesses, uses or transfers byproduct material in a device
pursuant to the general license in paragraph (a) of this section:

(1) Shall assure that all labels affi xed to the devlcé at the time of recelpt and beafing a statement that
remova! of the label is prohibited are maintained thereon and shall comply wlth all instructions and
precautions provided by such labels; _

(2) Shall assure that the device Is tested for Ieakage of radioactive material and proper operation of
the on-off mechanism and indicator, If any, at no longer than six-month intervals or at such other
intervals as are specified in the label; however:

(i) Devices containlng only krypton need not be tested for leakage of radioactive material, and

- (it) Devices containing only tritium or not more than 100 microcuries of other beta and/or gamma

emitting material or 10 microcuries of alpha emitting material and devices held in storage in the
original shipping container- prior to initial installation need not be tested for any purpose;

(3) Shall assure that the tests required by paragraph (c)(2) of this section and other testing, v
installation, servicing, and removal from installation Involving the radioactive materials, its shielding or
containment, are performed:

(i) In accordance with the instructions provided by the labels; or

(ii) By a person holding a specific license pursuant to parts 30 and 32 of this chapter or from an
Agreement State to perform such activities;

(4) Shall maintain records showing compliance with the requirements of paragraphs (c)(2) and (c)(3)
of this section. The records must show the results of tests. The records also must show the dates of
performance of, and the names of persons performing, testing, installing, servicing, and removing
from the installation radioactive material and its shielding or containment. The licensee shall retain
these records as follows:



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

. (ii) Each record of a test of the on-off mechanism and indicator required by paragraph (c)(2) of this
: section must be retained for three years after the next required test of the on-off mechanism and
indicator is performed or until the sealed source Is transferred or disposed of.

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

— (5) Shall immediately suspend operation of the device if there is a failure of, or damage to, or any
indication of a possible fallure of or damage to, the shielding of the radioactive material or the on-off
mechanism or indicator, or upon the detection of 185 bequerel (0.005 microcurie) or more removable
-7 - “radioactive matenial, The device may not be operated until it has been repaired by the manufacturer
or other person holding a specific license to repair such devices that was issued under parts 30 and 32
of this chapter or by an Agreement State. The device and any radioactive material from the device
may only be disposed of by transfer to a person authorized by a specific license to receive the
byproduct materia! in the device or as otherwise approved by the Commission. A report containing a
brief description of the event and the remedial action taken; and, in the case of detection of 0.005
! microcurie or more removable radioactive material or failure of or damage to a source likely to result
in contamination of the premises or the environs, a plan for ensuring that the premises and environs
are acceptable for unrestricted use, must be furnished to the Director of Nuclear Material Safety and
Safeguards, ATTN: GLTS, U.S. Nuclear Regulatory Commission, Washlngton, DC 20555-0001 within
30 days. Under these circumstances, the criteria set out in Sec. 20.1402, * * Radiological criteria for
unrestricted use," may be applicable, as determined by the Commission on a case-by-case basis;

(6) Si\all’ not abandon the device containing byproduct 'materia'l ;

- (7) Shall not export the device contalning byproduct mater[a! except in accordance with part 110 of
L _ thls chapter, -

{8)(i) Shall transfer or dispose of the device containlng byproduct material only by export as provided -
by paragraph (c)(7) of this section, by transfer to another general licensee as authorized in paragraph
{c)(9) of this section, or to a person authorized to receive the device by a specific license issued under
parts 30 and 32 of this chapter, or part 30 of this chapter that authorizes waste collection, or
equivalent regulations of an Agreement State, or as otherwise approved under paragraph (c)(8)(lli) of
this section. .

(ii) Shall furnish a report to the Director of Nuclear Materlal Safety and Safeguards, ATTN: GLTS, U.S.
Nuclear Regulatory Commission, Washington, DC 20555-0001 within 30 days after the transfer of a
device to a specific licensee or export. The report must contain--

{A) The identification of the device by manufacturer’s (or initial transferor’s) name, model number,
and serial number;

(B) The name, address, and license number of the person recelving the device (license number not
applicable if exported); and

(C) The date of the transfer.

(iii) Shall obtain written NRC approval before transferring the device to any other specific licensee not
specifically identified in paragraph (c)(8)(i) of this section.

(S) Shall transfer the device to ancther general licensee only If--



(i) The device remains In use at a particular location. In this case, the transferor shall give the
transferee a copy of this section, a copy of Secs. 31.2, 30.51, 20.2201, and 20.2202 of this chapter,
and any safety documents identified in the label of the device. Within 30 days of the transfer, the
transferor shall report to the Director of Nuclear Material Safety and Safeguards, ATTN: GLTS, U.S.
Nuclear Regulatory Commission, Washington, DC 20555-0001--

(A) The manufacturer's (or initial transferor's) name;
(B) The model number and the serial number of the device transferred;
(C) The transferee's name and mailing address for the location of use; and

(D) The name, title, and phone number of the responsible individual identified by the transferee in
accordance with paragraph (c)(12) of this section to have knowledge of and authority to take actions

to ensure compliance with the appropriate regulations and requirements; or

(ii) The device is held In storage by an intermediate person in the original shipping container at its
intended location of use prior to initial use by a general licensee.

{10) Shall comply with the provisions of §§20.2201, and 20.2202 of this chapter for reporting
radiation incidents, theft or loss of licensed material but shall be exempt from the other requlrements
of parts 19, 20, and 21, of thls chapter.

(11):shall respond to written requests from the Nuclear Regulatory Commlssion to provide information
relating to the general license within 30 calendar days of the date of the request, or other time
specified In the request. If the general licensee cannot provide the requested information within the
allotted time, it shall, within that same time period, request a longer period to supply the information
by submitting a letter to the Director, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear
Regutatory Commission, Washington, DC 20555-0001 and provide written justif cationas to why it
cannot comply. , ,

(12) Shall appoint an. individual responsible for having knowledge of the appropriate regulations and
requirements and the authority for taking required actions to comply with appropriate regulations and
requirements. The general licensee, through this individual, shall ensure the day-to-day compliance
with appropriate regulations and requirements, This appointment does not relieve the general licensee
of any of its responsibility in this regard. v

(13)(1) shall reglster, in accordance with paragraphs (c)(13)(li) and (iii) of this section, devices
containing at least 370 MBq (10 mCi) of cesium-137, 3.7 MBq (0.1 mCi) of strontium-90, 37 MBq (1
mCi) of cobalt-60, or 37 MBq {1 mCi) of americium-241 or any other transuranic (i.e., element with
atomic number greater than uranium (92)), based on the activity indicated on the label. Each address
for a location of use, as described under paragraph (c)(13)(jii){D) of this section, represents a
separate general licensee and requires a separate registration and fee.

(ii) If in possession of a device meeting the criteria of paragraph (c){13)(i) of this section, shall
register these devices annually with the Commission and shall pay the fee required by Sec. 170.31 of
this chapter. Registration must be done by verifying, correcting, and/or adding to the information
provided in a request for registration received from the Commission. The registration information must
be submitted to the NRC within 30 days of the date of the request for registration or as otherwise
indicated in the request. In addition, a general licensee holding devices meeting the criteria of
paragraph (c)(13)(l) of this section Is subject to the bankruptcy notification requirement in Sec.
30.34(h) of this chapter.

(ii)) In registering devices, the general licensee shall furnish the following information and any other
information specifically requested by the Commission--



(A) Name and mailing address of the general licensee.

(B) Information about each device: the manufacturer (or initial transferor), model number, serial
number, the radioisotope and activity (as indicated on the label).

(C) Name, title, and telephone number of the responsible person designated as a representative of the
general licensee under paragraph (c)(12) of this section.

(D) Address or location at which the device(s) are used and/or stored. For portable devices, the
address of the primary place of storage.

(E) Certification by the responsible representative of the general licensee that the information
concerning the device(s) has been verified through a physical inventory and checking of label
information.

(F) Certification by the responsible representatlve of the general licensee that they are aware of the
requirements of the general license.

- (Iv) Persons generally licensed by an Agreement State with respect to devices meeting the criteria in

paragraph (c)(13)(i) of this section are not subject to registration requirements If the devices are used
in areas subject to NRC jurisdiction for a period less than 180 days in any calendar year. The
Commission will not request registration information from such licensees.-

(14) Shall report changes to the mailing address for the location of use (including change in name of
general licensee) to the Director of Nuclear Material Safety and Safeguards, ATTN: GLTS, U.S. Nuclear
Regulatory Commission, Washington, DC 20555-0001 within 30 days of the effective date of the
change. For a portable device, a report of address change Is only requlred for a change in the device's
primary place of storage ,

.(15) May not hold devices that are not in use for longer than 2 years. If devices with shutters are not . -

being used, the shutter must be locked in the closed position. The testing required by paragraph -
(©)(2) of thls section need not be performed during the period of storage only. However, when devices
are put back into service or transferred to another person, and have not been tested within the -
required test interval, they must be tested for leakage before use or transfer and the shutter tested
before use. Devices kept in standby for future use are excluded from the two-year time limit if the
general licensee performs quarterly physical inventories of these devices while they are in standby.

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

2 persons possessing byproduct materia! in devices under a general license in Sec. 31,5 before
January 15, 1975, may continue to possess, use, or transfer that material in accordance with the
labeling requirements of Sec. 31.5 In effect on January 14, 1975,
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information contained within this program.
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