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The dose as sess ments of in dus trial radiographers who have been in volved in ra di a tion in ci -
dents in Iran dur ing the years 2005-2009 are pre sented and dis cussed. All cases and events
have been rec og nized by the reg u la tory body  – Na tional Ra di a tion Pro tec tion De part ment of
Iran as in ci dents based on the in for ma tion de clared by the Ra di a tion Pro tec tion Of fi cers. The
reg is tered dose val ues are in the range of 0 to 345 mSv.
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IN TRO DUC TION

Among dif fer ent kinds of ra di a tion ac tiv i ties, the 
ra di a tion risk of in dus trial ra di og ra phy due to us ing
bare sources (sources out side of the shield dur ing the
ex po sures) with high ac tiv i ties (up to 4.5 TBq), is so
high that the re lated in ci dents should al ways be taken
into con sid er ation by the in dus trial ra di og ra phy cen -
tres (IRC) and reg u la tory bod ies [1]. The rea sons for
ra di og ra phy in ci dents may be the care less ness of
work ers (e. g. not us ing safety equipments, not con sid -
er ing the re quire ments, …) and/or tech ni cal prob lems
(e. g. source stick ing in guide tube, ra di a tion con tam i -
na tion of the shield sur faces, faults of ra di om e ters, …)
[2]. Hence the num ber of in ci dents in in dus trial ra di -
og ra phy can be re duced as much as pos si ble if the
work ers are ad e quately trained, the qual ity con trol
(QC) and qual ity as sur ance (QA) pro grams are ac -
com plished for all the in stru ments/equipments and the
re quire ments are care fully ob served. All these pre -
vent ing ac tions, par tic u larly the last one may be ef fec -
tive when they are per formed with con tin u ous in spec -
tions/supervisions by reg u la tory bod ies.

One way to eval u ate in ci dents sta tus is the sta tis ti -
cal data col lec tion of in ci dents dur ing sev eral years.
These data may clearly show the ef fec tive ness of the reg -
u la tory body’s tasks such as in spec tions, supervisions
and enforcements in one coun try.

The Na tional Ra di a tion Pro tec tion De part ment
(NRPD) of Iran Nu clear Reg u la tory Au thor ity  (INRA)
is in charge of the in spec tion and su per vi sion of nearly
200 IRC in Iran. The sta tis ti cal eval u a tion of in ci dents
has been done at least ev ery five years [3]. In this re port,
the in ci dents dose as sess ment of work ers based on the
sta tis ti cal pa ram e ters are pre sented and dis cussed to in -
ves ti gate the ef fec tive ness of the pre vent ing ac tions dur -
ing the pe riod from 2005 to 2009 in Iran.

METH ODS 

The fol low ing pro ce dures have been done to
pro vide the ba sic data of this in ves ti ga tion:
– dec la ra tion of in ci dents to the NRPD by the IRC,
– sub mis sion of ques tion naires to IRC by NRPD,
– im me di ate mea sure ment of TL do sim e ters of

work ers in volved in the in ci dents [4], and
– eval u a tion and cat e go ri za tion of rea sons for an in -

ci dent based on the in for ma tion pro vided through
the ques tion naires which in cludes:

– source (type and its ac tiv ity value),
– date and time of the in ci dent,

– the reg is tered dose value of the di rect read ing
,,,do sim e ter,

– ex pla na tion of the in ci dent by the worker, and
– ex pla na tion of the in ci dent by the IRC (their
....RPO),

S. M. Hosseini Pooya, et al.: Sta tus of In dus trial Ra di og ra phy In ci dents Doses ...
Nu clear Tech nol ogy & Ra di a tion Pro tec tion: Year 2011, Vol. 26, No. 2, pp. 177-179 177

* Cor re spond ing au thor; e-mail: mhosseini@aeoi.org.ir



– in ter pre ta tion and fi nal re port ing of the dose data,
and

– re cord ing of all above in for ma tion for sta tis ti cal
eval u a tions. 

The col lec tive dose quan tity and per cent age of
in ci dents have been used for com par i son and as sess -
ment of the in ci dents sta tus in each year. Also the dose
dis tri bu tion has been de ter mined in the ranges ac cord -
ing to the de fined lev els in ba sic ra di a tion safety stan -
dard of Iran as: in ves ti ga tion level (4 mSv), av er age
an nual dose) over 5 years (20 mSv), max i mum an nual
dose (50 mSv), and max i mum to tal dose in 5 years
(100 mSv) [5]. Ac cord ing to the pro vided in for ma tion
in ques tion naires, the causes for in ci dents have been
cat e go rized in two groups: care less ness of work ers
dur ing the sources han dling and tech ni cal prob lems.
The “care less ness” of work ers means that the work ers
are qual i fied in ra di a tion pro tec tion train ing course,
but they have never ap plied it dur ing the work. The ex -
am ples of care less ness of work ers are: not us ing the
safety equipments dur ing the ex poses, han dling the
source in emer gen cies by hands and not us ing the
alarm de tec tors dur ing the ex poses. The “tech ni cal
prob lems” in clude all unpredicted tech ni cal rea sons
that lead to an in ci dent for which no body in par tic u lar
is re spon si ble.   Some ex am ples of tech ni cal prob lems
are: source stick ing in guide tube or mal func tion ing in
lock ing sys tems, source as sem bly, con nec tors, drive
ca bles, and ra di om e ters. 

RE SULTS AND DIS CUS SION

The per cent age of work ers in volved in in ci dents
(which equals to the ra tio of num ber of work ers in -
volved in in ci dents and the to tal num ber of work ers) as 
well as the per cent age of in ci dents (which is the ra tio
of num ber of in ci dents to the to tal num ber of ra di og ra -
phy cen tres) have been pre sented in tab. 1. The re sults

show that in spite of in creased num ber of work ers and
ra di og ra phy cen tres dur ing the years 2005 to 2009,
both pa ram e ters have been de creased by a fac tor of
around 2 to 1.2% and 6.4% val ues, re spec tively.

Ta ble 2 shows the in ci dent dose dis tri bu tions
dur ing the years 2005 to 2009 in the ranges based on
the known dose lev els. It can be seen that, most of the
doses have been placed within the ranges of 0-4 mSv
or 4 mSv-20 mSv in each year. On the other hand, there 
has been no ob serv able trend in the in ci dent mean dose 
and col lec tive dose val ues dur ing the five years. The
quartile val ues (Q) of in ci dent doses which have been
pre sented in tab. 2 show that, al though the num ber of
in ci dents de creased in 2009, its Q2 and Q3 are larger
than those of the other 4 years. It is the rea son why, in
spite of the de creased con sid er able num ber of in ci -
dents in the dose range of 4 mSv-20 mSv,  this value
for the range of  20  mSv-50 mSv in 2009 is still com -
pa ra ble with those of the other 4 years. Nev er the less
all the Q val ues have been placed within the range of
0-20 mSv for all the five years and the dose val ues
have been de creased.

The per cent age of ef fec tive pa ram e ters in in ci -
dents has been pre sented in tab. 3. It can be seen that
the care less ness of the work ers against the tech ni cal
prob lems re mained lower in the pe riod from 2006 to
2009. Also the per cent ages of in ci dents due to both
fac tors have been re duced to zero in 2008 and 2009. It
means that the train ing of work ers has been ef fec tive,
but the qual ity of the de vices and the parts used for ra -
di og ra phy ac tiv i ties should be re con sid ered se ri ously. 

CON CLU DING REMARKS 

The re sults show that in spite of in creased num -
ber of work ers dur ing the years 2005 to 2009, the per -
cent age of in ci dents, work ers in volved in in ci dents
and col lec tive dose has been de creased by a fac tor of
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Ta ble 1. Num ber of in dus trial ra di og ra phy in ci dents in Iran

Year
Number of

workers involved
in incidents

Total number of
workers

Percentage of
workers involved

in incidents

Number of
incidents

Total number of
industrial

radiography
centres

Percentage of
incidents

2005 35 1607 2.2% 17 116 14.7%

2006 43 1734 2.5% 23 143 16.1%

2007 27 1749 1.5% 13 154 8.4%

2008 43 1839 2.3% 19 170 11.2%

2009 23 1919 1.2% 12 187 6.4%

Ta ble 2. The incident doses and their quartile values of industrial radiographers in Iran

Year Q1 [mSv] Q2 (=Median)
[mSv] Q3 [mSv] Range [mSv] Incident mean

dose [mSv]
Collective dose

[man-Sv]

2005 1.51 5.50 15.32 71.90 12.24 0.4

2006 0.80 3.10 7.03 318.00 18.10 0.8

2007 1.10 3.53 6.42 34.44   6.74 0.2

2008 1.80 3.20 8.74 345.70 16.54 0.7

2009 1.06 5.74 20.66 81.80 13.30 0.3



around two and 0.3 man-Sv val ues, re spec tively. Also,
the dose dis tri bu tion due to in ci dents and quartile val -
ues show that, most of the doses have been placed
within the range of 0 mSv-20 mSv. 

Anal y ses of the caus ing fac tors in the in ci dents
show that, the tech ni cal prob lems and/or care less ness
of the work ers have been the main rea sons for the in ci -
dents in all these years. The per cent age of fac tors due
to the care less ness of the work ers has as well been de -
creased sig nif i cantly in com par i son to that of tech ni cal 
fac tors. It can be con cluded that the train ing of work -
ers, in spec tion and en force ment con ducted by the reg -
u la tory body have been ef fec tive, whereas the qual ity
of de vices and parts that are used for ra di og ra phy ac -
tiv i ties should be re con sid ered se ri ously. 

Sta tis ti cal anal y ses of the fac tors caus ing the in -
ci dents show the ef fec tive ness of the train ing of work -
ers and safety cul tures as well as the reg u la tory body’s
ac tiv i ties such as in spec tions, supervisions, and
enforcements. But the sub jects of train ing of the work -
ers should be re vised in such a way that the work ers
have a real sense of the se ri ous ness of ra di a tion haz -

ards dur ing the in ci dents. How ever, the qual ity of de -
vices and parts such as guide tubes, lock ing sys tems,
source as sem bly, con nec tors, drive ca bles and ra -
diome ters which are used by the IRC should be con sid -
ered as im por tant prob lems. It means that the IRC need
to es tab lish the qual ity management system (QMS) as
well as to per form QC/QA pro grams for their de -
vices/equipments. 
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Ta ble 3. The per cent age of caus ing fac tors in in dus trial
ra di og ra phy in ci dents in Iran

Year Technical Worker Both

2005 37% 83% 20%

2006 95% 13% 8%

2007 67% 37% 4%

2008 74% 26% 0%

2009 70% 30% 0%
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STAWE  DOZA  PRI  INDUSTRIJSKIM  RADIOGRAFSKIM
INCIDENTIMA  U  IRANU, OD  2005–2009. GODINE

Prikazane su i razmotrene procene doza industrijskih radiografa koji su bili
ukqu~eni u radijacione incidente u Iranu tokom 2005–2009. godine. Regulatorno telo –
Nacionalna uprava za za{titu od zra~ewa Irana – sve doga|aje zabele`ila je kao incidente
prijavqewe od ovla{}enih slu`benika za za{titu od zra~ewa. Registrovane vrednosti doza su u
podru~ju od 0 mSv do 345 mSv.

Kqu~ne re~i: industrijska radiografija, radijacioni in ci dent, individualna doza, raspodela
..........................doza, regulatorno telo


