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= Coal Logging

= Column Scan

= Density Gauges

= Density Gauges & Moisture Gauges
= Elemental Analysis

= Fill-level gauges

= Gamma Irradiation

®m Gamma Radiography

= Level Gauges

= Oil Well Logging

= Thickness Gauges
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Applications No. Licenses

Coal Logging 2

Column Scan 2

Density Gauges 128

Density Gauges & Moisture Gauges 50

Elemental Analysis 1

Fill-level gauges 33

Gamma Irradiation 9

Gamma Radiography 45

Level Gauges 101 3
Oil Well Logging 53 -
Thickness Gauges 130

Total 551 ~
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Absorbed dose
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Effective dose
> (SIEVERT)

for xrays 1Gy = 1Sv

*

Radioactivity
(BECQUEREL OR CURIE) *

Exposure
(ROENTGEN)

"Light bulb”, The ability to emit light wianessduuuniuazuuulus (SI)
Joule(J) : : ; ; ~

. lux(Ix) 9195 X493 2 (Ci “ i = 10
Light n RNININ =
— Y the amount of light that hits an RESEIANN @1 (CI) SRR (Bq) 1 CI 37X10 Bq (DPS)
= object (the atr)npt;r:t of Ii)ght you Radioactivity 1Ci=37 GBC[
perceive as brightness
Watt (Disintegrations Per Second)
Amount of light o - . e - » -4
LAY Gusfinu (R)  maewfrenilanin 1R = 2.58x10™* C/kg,,
Radioactive material = the ability to emit radiation (radioactivity) Exposure ANNA (C/ kgair) 1C=6.242x10'® aLanmsau
1 R =1.61 x 10° alanmsau
Gray(Gy) " . .
amount of energy given off by X a 7 =
Fariation fuiagenan  wia (rad) s (Gy) 1rad = 0.01 Gy
. Absorbed dose
Sievert(Sv)
the amount of radiation a person Ko = saL —
Becquerel(Bq) receives (is exposed 10). ﬂ?‘N’WEMNZQZQNH@ LIN (rem) BATH (SV) lrem = 0.01 Sv
A t of radiati i
mount of radiation Equivalent dose (GyXWRXWT) 1 mR =10 I.lSV
\ (Roentgen Equivalent Man) (Wp = 2iin5ed Wy = adenz)
=N
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Co-60 Audunnm3ed 1 AT = 3.7 x 10" Bq aefivBunausedfiszes 1 was = 13,000 R/hr (3.354C/hr~2.09x10"° Bidnasaw/au.) ~ 124.8 Sv/hr (Ll Shield Ta9)
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Figure 36 - Commercial Gamma Irradiator
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Irradiation /
Room

%Co 5,000 - 15,000,000 Ci %58 (190 - 560,000 TBQ)
Conveyor 137Cs 5,000 — 5,000,000 Ci %58 (190 — 190,000 TBQ)

/ Unloading  : Yayanalun1sanedad lag Co-60 1381 1 vy, 58829419 1 1UAS
/ Processed
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Isotope

(Fill level gauge)

Am-241

- Detector (Sensor) ST

- «ip Scintillation visa lonization
- Lmmﬁmmﬁmmﬁﬂumuﬂ?mm?ﬁ

- Control Unit
- uilasdyyrnuduanseau (%) ¥ea mm

- deuseszu SCADA/PLC
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~1.00-3.00 mg

~500-1,500 pg

~100-1,000 pg

: AT IEnTATaINsNsTaEig 1 wes Ussanas 1-10 pSv/hr laenalulidintnaueguiiaalndifes Wuiuiiatuau

(MeV)

~0.050 - 0.224 432 Yo urad | uMvUL Waann,

MeV un, nszileslarie
~0.662 MeV 30 MBUSTHATIH
~1.17 MeV 5.4 MBUSFHUARMINIAY
WAaZ 1.33

4
MeV (1nae)

wisesila Gamma Ray Filled Level Gauge ﬁ‘v]mﬂLLmum‘LL@zu?ﬁmﬁmammﬂﬂmmm'w] yialan Taang
LsuARiTeResuayldsunnuden Idud Sick AG, VEGA, Yokogawa, Emerson, Rosemount,
Isotope Systems uaz Berthold Technologies Fsusazuususianudnalunisnansesions
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Isotope AN . WAH A397330 1) anyauzlyau
Saa (MeV)

Pm-147  100-500 ~0.108- ~0.224 2.62 Hay waradin 193N
mCi 0.550 mg
Sr-90  10-100 ~70.0- ~0.546 28.8 Tarie, 8149, HAUHH
mCi 700.0 pg  (199E)
NARWKUENN, Waduaznszary  Kr-85  10-50 mCi - ~0.251 10.7 1AL ¥HATIAY
(M%)

1. Fagfufunisdussiand 4
2. 14598 vudn
3. Kr-85, Pm-147, Sr-90

SenTek’s STB-1 - 300 mCi '
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: ANULSISSFUTNLATDIINTNTEEZHE 3-4 uAS Uszanal 1-5 pSv/hr

nanwian (Level cauge)

E Isotope | ANUUIISIA |  NWAINU (MeV)
15997UUSSANT 59 N5U. 159914

S ‘Q s L Cs-137  0.5-100 mCi  ~0.662 30 Mold Level gauge
Co-60 50-500 mCi ~1.17 MeV tlay 5.27 Blast furnace Level gauge
1.33 MeV (1n2g)
External arrangement Internal arrangement Internal arrangement
with reduced water jacket with dip tube

Stopper rod

I

A = e
u
Source Detector :
]
- - @ :
- .
L] -
u n
-
- . Rod source in lockable shield Rod source in lockable shield Rod source in dip tube
- -
n . This arrangement is preferred for tubular This arrangement is necessary where This arrangement requires particularly
'. e p Evaluation moulds for billet casting formats. space is particularly limited. low source activity and has the
unit advantage that no major modification

measures are required, even for
retrofitting. 20
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Depleted uranium shicld
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