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Riwayat

Nama : Fery Hadi Setiawan
Unit Kerja : Balai IEl - Pusat Aplikasi Isotop dan Radiasi (PAIR)
Jabatan : Pranata Nuklir Ahli Pertama

Pelatihan 5 thn terakhir yg pernah diikuti :
- IAEA Summer School on Advanced Application of Electron Beam Accelerator thn
2017
- Pelatihan Pengoperasian Iradiator Gamma Merah Putih thn 2017
- Regional Training Course on Advanced Knowledge and On-site Training on Electron
Beam Applications for Advanced Materials thn 2019
- Diklat Petugas Iradiator thn 2020

Lisensi : SIB petugas Iradiator

Pengalaman Kerja :
- Perawatan dan perbaikan peralatan laboratorium dan fasilitas nuklir di PAIR
- Petugas operasi, perawatan , dosimetri iradiator gamma dan mesin berkas elektron
- Tim teknis pembangunan iradiator gamma merah putih



Tujuan Pelatihan @

Tujuan: mengetahui dan memahami
pengoperasian Iradiator Gamma Merah Putih

Referensi:
Preliminary OPERATION AND MAINTENANCE MANUAL For TBI-8250-140 TYPE TOTE BOX
GAMMA IRRADIATOR 2017, installed at Jakarta, Volume 2




Teori Iradiator Gamma m

.| Penyimpanan | Pergerakan

Kering Diam Bergerak
| Kering Bergerak Diam
|1 Basah Diam Bergerak
IV Basah Bergerak Diam

|AEA Safety Series No. 107
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Teori Iradiator Gamma @

}

Kategori I Kategori Il Kategori IV
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Fasilitas @

I « Gamma Cell Upgrade « 2016
« Gamma Chamber e 1992

Il Iradiator Panorama Serbaguna 1975
(IRPASENA)

IV  Iradiator Karet Alam (IRKA) 1983
 Iradiator Gamma “Merah Putih” 2017



IRADIATOR GAMMA MERAH PUTIH
(IGMP)
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Mode Operasi @

Continuous irradiation

Batch irradiation
Fill up — emptying irradiation
Tote box changing in the irradiation room
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Mode 1. Continuous irradiation @

Cocok untuk produk bervolume besar dengan
densitas sama

Kotak tote dikirim ke dan diambil dari ruang
iradiasi menggunakan tote box car secara
otomatis

Kotak tote mengalami proses iradiasi di dalam
bunker

Lama iradiasi tergantung dosis yang diinginkan
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Mode 2. Batch irradiation @

Cocok untuk volume kecil (kurang dari 4x72 tote)

Prosedur:
Bunker diisi dengan 72 tote

Tahapan-tahapan otomatis
Rak sumber dinaikkan
Setiap tote bergeser atau berpindah posisi satu step
Tunggu dwell time untuk proses radiasi
Ulangi step di atas hingga 72 posisi
Rak sumber diturunkan
Kotak tote dikeluarkan dan diisi produk baru

Jika paket kurang dari 72 tote, kekurangan tersebut
diisi dengan tote dummy (densitas sama)



Mode 3. Fill up - emptying @

irradiation

Digunakan untuk mengisi atau mengosongkan
produk masuk/keluar bunker

Untuk mengawali atau mengakhiri moda operasi
continous dengan 72 tote pertama/terakhir

Perpindahan dari continous ke fill up-emptying
dapat dilakukan dengan tombol “Stop”
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Mode 4. Tote box changing in the @
irradiation room

Digunakan untuk menukar tote tanpa proses
iradiasi

Sebagai tahap persiapan untuk continous atau
batch
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Penggunaan Dummy Target m

Dummy disesuaikan dengan densitas target
Dibutuhkan bermacam-macam dummy

Digunakan pada beberapa moda operasi:

Continous: 72 tote pertama dan 72 terakhir (fill up —
emptying)
Batch: jika tote yang diiradiasi kurang dari 72 tote

Gambar dummy
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Kasus Pengoperasian Tidak Normal @

Kasus “Emergency”
Kasus sangat urgen terkait keselamatan radiasi
Rak sumber langsung diturunkan ke dasar kolam secara otomatis
Terjadi jika ada pengaktifan:

Tombol Darurat
Seling darurat
Motion detector, dan lain-lain .........

Kasus “Stop”
Kasus tidak normal yang mengganggu proses pengoperasian
iradiasi
Rak sumber diturunkan setelah meneyelesaikan satu siklus

Terjadi jika ada pengaktifan:
Tombol Stop
Ketidaksiapan posisi area muat bongkar tote, dll .........



Saklar Utama Pengoperasian
Iradiator

Switching di-on-kan jika dalam keadaan mati

Switch ini sebaiknya tidak dimatikan (karena dapat
mencatat kejadian-kejadian abnormal)

TBI-8250-140
GAMMA IRRADIATOR
by

Izotop Co. Ltd.

www.batan.go.id 22 Juli 2021



Levels of responsibility @

Level 1: Chief operator (tingkatan paling tinggi)

Level 2: Supervisor
Mengatur troubleshooting and fixing the failures.

Diperbolehkan menangani, mengecheck dan menguji
systems, subsystems dan komponen fasilitas iradiator

Level 3: Operator

Dapat memulai, melaksanakan dan mengakhiri proses
iradiasi dengan prosedur normal

Dapat log in ke sistem kontrol hanya jika fasilitas bekerja
tanpa kasus abnormal (properly working : no failure or
emergency)

Hanya satu orang yang dapat bekerja dengan
sistem kontrol setiap saat.



Tingkatan Keselamatan @

1. Master key

memungkinkan operasi apa pun di terminal

2. Password

menentukan tingkat otorisasi orang tersebut (operator,
supervisor, kepala operator)

3. Access key
memungkinkan pengoperasian iradiator

4. Acknowledge key

Untuk me-reset errors



Warning signs and signals

Untuk menginformasikan
personel tentang status
keselamatan dan kondisi
pengoperasian fasilitas.

Lokasi
Di dalam ruang
iradiasi
Di ruang kontrol

Area muat bongkar
tote




Beberapa Informasi di Area Muat @
Bongkar Tote (loading unloading area)

i A

[

|:::| kT -ul-
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Pengoperasian
dengan akses
sebagai Operator
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Layar tampilan desktop: basic
state

Irradiation time

hour : min

FILALEALLALA

N0 :00:00

Storage Transport System

HAZARD

P | e | s | weerren | e
-S'I'AND Ei]ﬂ] -S'I'AMD Ei:m m

Actual irradiation time

Rest time to enter

sec

Waiting for load/unload
Waiting for corner #4

System Sﬁ’f‘t'ife STS |SYSTEMS| IRRAD. 3;’;';5; “g:;:r“eﬂ
test | . 9 | WAITING |WORKING| WAITING | .
in progress in progress | enter

STS system
last box LA

Rack selection

Operati d - i
Go to starting screen | Operator exit

Continuous irradiation

APPSR AR

[.‘resktopl Main units | Logbooks | List of errors | Settings | Info | EE W8/ LT | 1802
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Layar tampilan desktop: operasi

Irradiation time

Rest of dwell time

hour 2 min 2 : 1 him:s : :

Tote box number

Actual irradigtion time

Tote Box Car Unload station
Amin FAmin

Rack selection

Desktop|  Main units |

Operation mode

“Fill up - empty" irradiation

Logbooks | List of errors| Settirgs |

AA
-

RAD. HAZARD
STAND STAND STAND STEND
ALARM BLARM ALIRM ALARM

DRM#E Radiation monitar
STOMD

BLBRM A, AR mGw h

Fest time to enter

Ventilation
S°_P sec
Svstem Source Source Waiting
]::51 lifting WORKING | WAITING descent hefore
in progress in progress enter

STOP operation

‘Operator change

Info | BB [25/09/2013 [18:52 |

22 Juli 2021

23



Starting the process

Tote box number S T T

Start conditions o f ope ra tl on
[ Startprocess | 0 @ | [N

L I
2. Personnel door chain
3. Persorne| door close :
4. Control point H? Exit
== DE] = (] B -
3:00 .
Tote BOX changing
Batch irradiation
-2 _
123 Continuous irradiation




Contoh window bantua

Tote box number

= ! TEST MODE-Yietna

Safety system

Ernergency =
Ernergency =
Ernergency =

Ermergency s

Mo earthguake
Fire alarm

Roof plug in place

»
= ®
18/M1/2036 | 15:37
I
=
Exit
e

[ changing

ying" irradiation

5 Irradiation
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Setting continuous irradiation @

Waktu antara dua gerakan yang diselesaikan oleh
tote box pada mekanisme lintasan sumber adalah
waktu siklus (cycle time atau dwell time).

Cycle time setara dengan 1/72 waktu iradiasi.

Opsi konfigurasi rak sumber radioaktif
“ 1" : hanya rak sebelah kanan
" 2 " :hanya rak tengah
“3 1" : hanya rak kiri dan kanan
“321":semuarak

26



Source Pass Mechanism

(Proses Iradiasi)

M O o — 3

(£

Source pass mechanism
S =

(£

O I T

oo b+ Do —-

I i

Desktop | Main units |

READY

WORK
ERROR

WAIT for TBC
TBC is READY
TBC is FREE

Logbooks | List of errors | Settings | Info | B | 1Ms/2816 | 17:51

22 Juli 2021
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Goods Maze Transport System
(Lori dan rel)

Goods maze transport system

System outputs

G0 plos

Heme start

READY G0 minus
LEAVE Siiion

WAIT ITS ERROR
WAIT STS

..1-"‘

,( f_ﬁ
N

)

\\x )
...ﬁl?\zk,.._.

\\.

swnch

TBC Minus side TBC Plus side
> TB No.: AAA
T Irr. .. AR
end home

Motor parameters

Speed 99,99 Hz

ﬂ- Home
j: POC |l Brake

Pogition |-9999.9 cm
Tension  |-9999.9 cm

Power | 999 %
TB No.: Bl
Irr. T PAAd
Desktop | | Main units | Logbooks |  Listof errors Settings Info | EE |B3/5/2017 |17:50
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Storage Transport System
(Area Muat Bongkar Tote)

Storage transport system

Step number

System outputs

Corner#3d Cornerf2
position sensor position sensor

Loading Unloading . Waiting

for

Statlcn Statlcn unlcad

Comecomee?

Unloading
TBC is ready

TBC is FREE

Corner#d. 1
position sensor

Corners#l
position sensor

STS last box

Waiting oo o T TB MNo.: WA

for

cormersd |rr. T ﬂﬂﬂﬂ

Cormer#d. 2 —
position sensor

Desktop Main units Logbooks List of errors Settings Info |

22 Juli 2021
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Water Treatment System/Plant

(WTP)

Water treatment

Water temperature | Water temperature Conductivity of the water | Conductivity of the water

in pool

in WTS coming from the pool going to the pool

-99.9T | 99.9¢C 99. 9uS/cm | 99. 9uS/cm

Diagram

Water conductivity diagram

Water
treatment
ERROR

Water treatment
error signal

Water Conductivi

aterConduetviy | —9,99pS/cm
Water level
in the pool -99. 9 cm

Emergency
level meter

Emergency
water supply valve Valve Valve
closed open

Filling time

Desktop | Main units | Logbooks List of errors | Settings | Info | EE  10/Bs/2816 11914
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Ventilation system (Blower)

Ventilation system

c " Y
ﬂ"LﬁﬁdHngh'"ﬂ | Ventilation system
99. 99 Hz Ventilation start
199. 99 Hz —
- Ventilation stop
system ertor
number
Switch to Swvitch to
Badkup fan Main fan
i i
Desktop || Main units | Logbooks List of errors | Settings | Info | = |1@f@3f2@18 Ilgil? ‘
22 Juli 2021
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Source Hoist System
(Pengangkat Rak Sumber)

Source hoist system

Rack 1 Rack 2 Rack 3

up up up up up up
reed micro reed micro reed micro

DRMES
St

ALARM

down down down
reed reed reed

Hoist desable rod Hoist desable rod Hoist desable rod

Desktop Main units Logbooks List of errors Settings Info |

22 Juli 2021
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Safety System

Safety system

Emergency stop button No. 1

Earthquake ALM1, ALMZ2, RDY . . .

Motion detector PD#1, GMD#2 @ @

Emergency stop button No. 2

Emergency stop button MNo. 3

Motion detector labiint PLE3, PL# @ @

Mo fire alarm .

Roof plug in place .
Compressed air pressure normal @ @
Source safety valve pressure e @

Goods maze door switch @ @
Radiation . . Ermergenc
hazard gency
F{a_dlathn . . Mo radiation
maonitor failure
Tote BOX . . Source rack
moving moving

Emergency stop button No. 4

Emergency stop wire

Pesonnel door closed

Personnel door locked

Safety Gate closed

Control point #1 @

Control point #2

Acknowledge key

Master key

UPS mains OK

990900 099 @9909090

-

Desktop | Main units Logbooks | List of errors | Settings | Info | =

www.batan.go.id 22 Juli 2021




The log files

Operator log

[HRR PR
&

Print from number: [
Desktop| | Main units | Logbocks | List of errors| Settirgs | Info

18/01/2005 |89:43

NI (7

NN (7

0. 00, 0ARD

NN (7

T (7 i

Print from number:

Desktop | Settings | Info| EXR [0B/0L/2006 1509

Main units | Losbooks | List of errors|

www.batan.go.id

Operation log

KRR RRHRIIN
RRARRRIRRRRRRRIK

ettt

Print from number:
Desktop

Main units | Loghooks | List of errors| Settings | Info| EE [08/81/2006 [15:84

=}
day month  year

date : o .00 .| Beee

day month  yesr

date : aa . |oa .| eeea

Calculated data

elapsed days H#2: | 00,000 davs HIHH3:| BB, BEE days
A1l racks activity :
-98,998.99 kCi

Main units | Logbooks | List of errors| Settings | Info| BEEE |38/87/2013 [18:17

Rack#? activity : Rack#1+#3 activity :
-99,999.99 kCi -99,999. 99 kGCi

Desktop |
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Pengoperasian
dengan akses
sebagai
Supervisor
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Supervisor @

Tanggung jawab:

untuk memeriksa dan menguji bagian dan subsistem
peralatan atau mengatur keadaan dasar dan parameter
operasi.

supervisor tidak dapat melaksanakan pengoperasian
normal (continuous / batch irradiation)

Rak sumber dapat diangkat hanya dalam wadah
yang sangat khusus (untuk perawatan rak atau
untuk mengganti kabel pengangkat sumber).
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Supervisor desktop

Meindes | 00. 0 sec e 0.0 sec
Tmelmitalow [ () Sac e L0 ses

T e | 00, 0 sec S e sec

ater wradiation sec
Goods maze transport sys. parameter

amelimitel 100, 0 sec _
Door power Door opening !
Storage transport system parameters

Tuehoreimaoe | 00. 0 sec counter reset

Operation cycle

“inaes” | 00. 0 sec

Limit of waiting time Sec SU pE I'ViSOI' EXit I

Desktop| | Main units| Sustems | List of errors| Settings | Info| EE [SB/@7/Z015 [07:45 ‘




Source pass mechanism (SPM) @

in supervisor mode

Basic state:

1+ ©O8-
2+ ©9-
3+ ©10-
4- 11-
5+ 012-
6- 13-
7- 14-

IIIIIIIIIMHIHH%HH%IEIIIIIIII"'

Source pass mechanism
@

M & o —

READY

—+ o DT T

e alanlvel D+ )5 O —-

WORK
ERROR
WAIT for TBC
TBC is READY
TBC is FREE

Desktop || Main units | Systems | List of errors | Settings | Info | == |1@f’@3f2@16 |18:@3 ‘

eI Fi e R
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Siklus pergerakan tote @

Step
No.

Cylinder movements

1- 3- 4+
8+ [10+ 11+ |13+
11- 13-
1+ 2- 3+ 4 5- 6t
12+ 14+
12- 14-
2+ 5+ 6-

OI0INO U WN|FP
©
=
¢




Goods Maze Transport System in
supervisor mode

Goods maze transport system

System outputs m Im Motor parameters

Speed 199.99 Hz
7 Bt

/ 0\

_,*-:(Xﬁ\)f-ﬁ..\_
/XN

]
bt y
X/ =2 "OC | Brake

. . e ' - — :
L - -I'u1i|3c> = Limit switch
\a ‘{-‘-"; Fosition |-9993.9 cm

TBC Plus side O 1 { Tension |-9999.9 cm

[ Fard nince_| 1 o < Pover [ 993 %[99 % |

P

TBC Minus side ol
Irr. T.: AAAR =

Pogition Settings

Desktop | | Main units | Systems | List of errors | Settings | Info | = =] IBS,@@QBW |1T:52

Brake unlock
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Storage Transport System in
supervisor mode

Basic Storage transport system
Step number
state
S 1' N — System outputs
z_;]'l;zr_s-E.;s.:, :_:-}--i-zr-_:&-:_:ﬂ' S
52- Loading Unloading | [ W |
S3- station station unioad

STS last box

TB No.: Hiii

Irr. 70 AAAE

Desktop H Main units I Systems | List of errors | Settings | Info | = |E18/E15f2|31? |17:5E1 ‘
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Water treatment system in

supervisor mode

Water treatment

Water temperature [§ Water temperature

in pool

inWT3

Conductivity of the water | Conductivity of the water

coming from the pool going to the pool

-99.9 T | -

99.9 T 1 99. 9pS/cm | 99. 9uS/cn

Diagram

Water
treatment
ERROR

Doy

Desktop | | Main units |

Water Conductivity
limit

Water level
in the pool

Emergency
level meter

Systems | List of errors |

Water conductivity diagram

-9. 99uS/cm

Settings | Info | EXB [13/03/2016 [19:15

22 Juli 2021
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Ventilation system and turn
tables in supervisor mode

Ventilation system

Fan speed setting

Ventilation system

Low / High
99. 99 He Ventilation start
199. 99 Hz —
- Ventilation stop
system error
number
Switch to Swvitch to
Badoup fan Main fan
K i
Desktop || Main units | Logbooks List of errors | Settings | Info | == |1@f@3f2@16 Ilgil? ‘
22 Juli 2021
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Source hoist system in
supervisor mode

Source hoist system

DR

it sl o
Time limit at source Time limit at source
rack hoisting I . s eC rack lowering I . seC

Desktop || Main units | Systems | List of errors | Settings | Info | = =] |@8f|35f2|2|17 |1?55 |

22 Juli 2021
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Pengoperasian
dengan akses
sebagai
Chief Operator
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Chief operator menu @

Chief operator desktop

Operations number

Source hoisting number

SDurcsyEaESﬁuh;]egranism
Goods Ms;sgrnaunniggrrt System

St Ti rt Syst
" eycle number

Chief operator exit I

Desktop|  Operators | Logbooks |  Settings | Info B |30/07/2013 |B?:55|

IIIIIIIIHHH!HHHHI%IHIIIIIIII"'
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Login data change

Login data change

www.batan.go.id

Login data change
x

IOperator name or password change

1 Operator name: | amnas adas

2] ] o] o] 1] 3] o] o] -] +] o] esc]
ol el o T T o o] t]osf
el el l ] ] e
el el o] o] ] ] ] ] ]
Fows] o ||

Ope

rators | Logbooks | Settings | Ir'\fljl
| B8/01/2006 | 15:85 |
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Deskaop !
" |

IIIIIIIIHMHIHHHH!%IEIIIIIIII"'

STS Load/
Unload control

ransport System ||
Cycie number

Oplia_lors ;‘Loghunks Settings | Infof
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ERROR
HANDLING
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Error handling

List of errors

Saﬁég If{];;tem [ Mo,
]

Source pass

mechanism

ERROR

Goods maze

transport system

ERROR

Storage

transport system

ERROR

Ez

Desktop| Main units | Logbooks | List of errors| Settings |

Error description Uate, time

00 - 00 0

Info | BB |30/87/2813 |18:07

22 Juli 2021
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Error handling £

Jika terjadi malfungsi atau penghentian darurat
terjadi, sistem kontrol selalu memberi operator
informasi tentang masalah saat ini di pop up
window.

Error message!

Error number: #1 01

Safety system
Emergency stop button No. 1




Error handling £

Kode-kode tersebut tidak disusun secara berurutan
tetapi disusun dalam kelompok ratusan sebagai

berikut :
H#1xx = Safety system errors
H2xX = Errors terjadi pada Source pass mechanism
#3xx = Errors terjadi pada Storage transport system
HAxX = Errors terjadi pada Goods maze transport
system
H#5xx = Errors terjadi pada Water treatment system
HOEXX = Errors terjadi pada Ventilation system

(Lihat daftar tabel Errors)
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