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ABSTRACT

This  paper  describes  the  process  for  obtaining  the  authorization  of  operation  of  a  laboratory  designed  to 
calibrate area and personal monitors with gamma radiation, by using a sealed Cs-137 source. The regulations of  
Comissão Nacional  de Energia  Nuclear (CNEN) are  deeply analysed and  discussed.  The authorization for 
construction, the authorization for modification of items important to safety, the authorization for the acquisition 
and handling of  radiation sources,  the authorization for  operating,  and the authorization for  withdrawal  of  
operation  of  the  laboratory  are  also  discussed.  The  paper  also  describes  the  technical  and  managerial 
requirements necessary to operate a gamma radiation calibration laboratory in Brazil.

1. INTRODUCTION

CNEN,  in  accordance  with  standard  CNEN-NN-3.01  [1],  determines  that  it  is  necessary  to 
monitor occupational exposure,  medical  exposure and exposure of the public in situations of  
normal exposures or potential exposures.

According  to  this  standard,  the  radioactive  facilities  should  establish  and  implement  a 
program of individual and area monitoring, as applicable, taking into account the nature and 
intensity of normal and potential exposures provided.

This  paper  describes  the  requirements  for  obtaining  the  authorization  for  operating  a 
laboratory to be implemented in  Centro Tecnológico da Marinha em São Paulo (CTMSP),  
designed  to  calibrate  area  and  personal  monitors  used  in  radioprotection  with  gamma 
radiation, by using a sealed Cs-137 source. Compliance with these requirements will ensure 
that the laboratory is capable of developing high performance in the calibration of area and 
personal monitors with gamma radiation. These requirements are based in Resolution CNEN 
Nº.  112 [2]  and in  document IRD/CNEN [5],  and will  be used in  the assessment  of the 
laboratory technical and managerial capability.
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2. OBJECTIVE

Establish the general and specific technical requirements to be fulfilled by  Laboratory of 
Calibration of Ionizing Radiation Measuring Instruments of CTMSP1,  in order to obtain the 
authorization of operation with Instituto de Radioproteção e Dosimetria (IRD) of CNEN, and 
provide  gamma  radiation  calibration  services  of  area  and  personal  monitors  used  in 
radiological protection.

3. REQUIREMENTS OF RESOLUTION CNEN Nº. 112 [2]

The licensing of the facility will follow the requirements of Resolution CNEN No. 112 [2] that 
replaces standard CNEN-NE-6.02 [3]. The facilities already in operation, licensed by CNEN-NE-
6.02 [3], revoked, will have a transition period of two years to adapt to the new Resolution.

According to this Resolution, the facility of LACIMRI is defined as being of Group 3, Subgroup 
3C: facilities, including those for trade and services purposes, which handle, store or use sealed 
sources that do not fit in Groups 1 and 2, and use sealed sources with activity above the reference  
value D, as listed in Annex I of this Resolution.

The laboratory will use a single source of Cs-137 with activity of 30 Ci (1.11 TBq). For this 
source and for this activity, according to Annex I of CNEN Resolution [2], the reference value of  
D is 3 Ci (0,11 TBq).

Pursuant to Resolution No. CNEN. 112 [2], the process of licensing a radioactive facility,  of  
Group 3, Subgroup 3C, comprises the following administrative actions:

A. Authorization for Construction;
B. Authorization for Modification of Items Important to Safety;
C. Authorization for the Acquisition and Handling of Radiation Sources;
D. Authorization for Operating;
E. Authorization for Withdrawal of Operation.

The period of validity of the Authorization for Operation of LACIMRI can vary from one to three 
years, and it is necessary to have at least one radiation protection supervisor responsible for the  
plant safety.

The  information  to  be  provided  to  CNEN,  concerning  the  licensing  process  for  radioactive 
facilities, should be addressed through requirements, according specific forms, available on the 
CNEN internet portal, www.cnen.gov.br.

A. Authorization for Construction

The  process  for  obtaining  the  Authorization  for  Construction  predicts  a  Safety  Analysis 
Preliminary Report with data and information related to the safety features involved, such as:

1 From this paragraph on, the Laboratory of Calibration of Ionizing Radiation Measuring 
Instruments of CTMSP will be referred simply as “laboratory”.
INAC 2011, Belo Horizonte, MG, Brazil.
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I - Technical qualifications of the responsible for the descriptive project of items important to  
safety and for construction;
II  -  Description and analysis of the installation, with special attention to  design features  and 
operation;
III - Preliminary analysis and evaluation of design and performance of structures, systems and 
components of the installation, identifying the items important to safety, in order to evaluate the 
safety and radiological protection aspects;
IV  -  Quality  assurance  program  of  the  applicant  and  main  contractors,  to  be  applied  to  
management,  design,  manufacture,  acquisition,  construction  and  electromechanical  assembly 
activities of items important to the safety of the facility;
V -  Preliminary plans for response in emergency situations, which should be sufficient to 
ensure the compatibility of the emergency plan, to be established, with the design features of 
the facility;
VI - Preliminary plan of radioactive waste management, including the description of the 
control systems of effluents release;
VII - List of technical standards and codes to be adopted;
VIII - Preliminary plan of physical protection describing the measures to prevent theft, loss 
and unauthorized use of radioactive sources or materials; and
IX - Preliminary plan for radiological protection.

CTMSP  is  requesting  to  CNEN  a  validation  of  an  existing  building  installation  (bunker),  
according to Annex 1 shown at the end of this paper, previously approved by CNEN to operate  
with radioactive sources of X-rays of 160 kV, 10 mA and sources of iridium 192 gamma rays 
with activity of Ci 35, to be the installation of the Laboratory of Calibration of Ionizing Radiation  
Measuring Instruments, which will operate with a Cs-137 source with activity of 30 Ci (1.11 
TBq).

Once CTMSP obtains the validation of its bunker to host the laboratory, the authorization for  
construction of the facility will not be necessary, only an authorization for the operation of the  
facility will be required.

The  laboratory  has  provided  a  safety  report,  which  was  submitted  to  CNEN,  including  the 
following aspects:

a. Final design of the facility;
b. Organization of staff and responsibilities;
c. Staff training plan;
d. Plan for conducting operations;
e. Quality assurance of the applicant and their contractors’ products;
f. Administrative controls to be applied during operation;
g. Emergency plan;
h. Technical specifications to be adopted for operation;
i. Plan for physical protection in accordance with specific standards;
j. Radioprotection plan according to specific standards.

B. Authorization for Modification of Items Important to Safety

INAC 2011, Belo Horizonte, MG, Brazil.
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A request for the Authorization for Modifying Items Important to Safety in a radioactive facility  
should  fully  describe  the  proposed  changes,  which  can  only  be  implemented  with  prior 
authorization of CNEN.

C. Authorization for the Acquisition and Handling of Radiation Sources

Once  the  use  of  the  bunker  is  authorized,  a  request  for  authorization  for  acquisition  or 
handling of radiation sources must be submitted to CNEN, accompanied by documentation 
supporting that:

I - The plant design meets the requirements of this Resolution [2] and specific resolutions of the  
CNEN;
II – There is provision for the safe storage of the source, and
III - The facility has a qualified professional registered in CNEN, responsible for the safety of the 
radiation source.

D. Authorization for Operating

Once the  previous  steps  are  carried  out,  a  request  for  Authorization  for  Operating  of  an 
installation of subgroup 3C, which is the case of the laboratory, shall be accompanied by a 
Final Safety Analysis Report that contains data allowing CNEN to analyze the compliance of 
existing  features  with  regulatory  requirements,  covering  aspects  of  plant  design  and 
radiological protection plan.

The Authorization for Operating will be granted for a period of one to three years after proof of 
compliance with the following requirements:

I - Completion of facility construction in accordance with the laws, regulations and standards and,  
where applicable, with the conditions of the Authorization for Construction and additions; and
II -  Proof that  the planned operation will  be conducted in  accordance with the requirements 
established in the radiation protection nuclear standards issued by CNEN.

Renewal  of  Authorization  for  Operating  shall  be  ordered  with  a  minimum of  thirty  days  in  
advance of the deadline for the end of its validity.

E. Authorization for Withdrawal of Operation

The Authorization for Withdrawal of Operation of the laboratory shall be accompanied by a 
Decommissioning Plan containing at least the following information:

I - Inventory of radioactive materials and equipment emitters of ionizing radiation;
II - Destination to be given to radioactive materials, other radiation sources and radioactive waste  
generated during decommissioning;
III - Technical and administrative procedures for evaluation of radiation levels and  for the 
decontamination of areas, surfaces and equipments; and
IV - Destination to be given to records that should be preserved.

INAC 2011, Belo Horizonte, MG, Brazil.



2011 International Nuclear Atlantic Conference - INAC 2011
Belo Horizonte,MG, Brazil, October 24-28, 2011
ASSOCIAÇÃO BRASILEIRA DE ENERGIA NUCLEAR - ABEN
ISBN: 978-85-99141-04-5

4. IRD/CNEN REQUIREMENTS [5]

This  document  establishes  the  technical  requirements  for  the  calibration  of  measuring 
instruments used in radiological protection.

These requirements apply to laboratories that wish to offer the following services:
a. Calibration of area monitors and personal monitors with gamma radiation;
b. Calibration of area monitors and personal monitors with X radiation;
c. Calibration of surface contamination monitors.

According to this document, a calibration laboratory candidate for an operation authorization 
must be legally constituted and its facilities located in national territory. The laboratory must 
meet the municipal, state and federal legislation related to safety and occupational health, and 
be duly licensed by the competent bodies. The radioactive installation of the laboratory must 
meet the requirements of CNEN radioprotection standards, and be duly licensed by CNEN re-
sponsible sector.

The laboratory shall consist of management and technical staff. The management staff shall 
be consisted of the laboratory director, of a person responsible for technical support (RT) and 
its substitute (RTS), and of a person responsible for administrative support (RA).

The director of the laboratory should have a position in the organizational structure that en-
sures the authority to conduct the operations of the laboratory free of any influence that ad-
versely affects the quality or impartiality of the services offered. He is responsible for ensur-
ing that the laboratory procedures are being followed, promote and record the assessment of 
competence of the technical staff, checking and promoting training as necessary.

RT shall  be responsible for verifying that  the documented procedures are being followed 
properly and check the correct calibration of each instrument. Records of such conferences 
should be maintained and be available for audit.

RT is responsible for operating the laboratory, with full dedication and should have university 
level degree recognized by the Ministry of Education in scientific or technological area. He 
must demonstrate training or experience in the area of the authorization and be approved on 
an assessment examination of his technical capability. The same criteria apply to the substi-
tute of the person responsible for technical support.

RA shall be responsible for the planning of services (according to criteria defined by RT and / 
or Director of the Laboratory), receipt and dispatch of instruments, as well as for the control 
and archiving of documents issued and received. He must be able to clarify all customers’ 
doubts as to the progress of services, which are not strictly technical in nature.

The technical staff employed in calibration work, that is, the executor of the calibration, must 
have verified training and experience, be supervised by RT or his substitute, and follow docu-
mented procedures.

INAC 2011, Belo Horizonte, MG, Brazil.
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The laboratory should have sufficient places and space for fulfilling the following activities:
a. Receipt and storage of customers’ instruments;
b. Exposure of instruments to be calibrated or irradiated in terms of radiological safety;
c. Processing of results and issue of reports;
d. Permanence of the laboratory technicians in the periods between calibrations;
e. Storage of radioactive sources in terms of radiological safety.

The laboratory should be located distant, or in any way isolated from electrical interference, 
radioactivity and electromagnetic sources, as well as other sources that interfere with the cal-
ibration of instruments.

The radiation environment of the laboratory should be kept at temperatures fairly uniform so 
as not to affect the accuracy of the calibration and ensure that a level of stability is reached 
before the start of the calibration. Its temperature must be maintained between the limits of 18 
°C and 26 °C.

The relative humidity must be between the limits of 30 and 75 percent for routine operation 
of the laboratory.

The level of background radiation should be kept as low as possible, and not subject to vari-
ations that could significantly affect the work of calibration. The temporary storage of radio-
active sources not used for calibration and with inappropriate shielding should be avoided.

The equipment available in the laboratory should be appropriate to the services offered and 
the procedures employed. The laboratory must have positioning systems for instruments and 
sources, with rigid supports, enabling the reproduction of the desired source-detector geo-
metry and minimal scattered radiation.

The laboratory facilities shall be operated in a secure manner so as to limit the exposure of 
operators to levels as low as practically possible and in accordance with the standards of radi-
ological protection of the CNEN.

The laboratory should have a quality assurance system implemented as described by ISO/IEC 
17025:2005 [4], with accreditation granted by INMETRO.

The results of tests performed within the scope of the authorization must be formally notified 
to customers. A certificate or report shall be issued for each instrumentation item tested.

The  laboratory  must  have  a  radiation  protection  plan  approved  by  CNEN,  including 
compliance with any emergency situation.

From  the  metrological  point  of  view,  the  laboratory  must  have  measurement  standards 
calibrated and traceable to Laboratório Nacional de Metrologia das Radiações Ionizantes do  
Brasil (LNMRI), managed by IRD and recognized as Brazilian primary calibration laboratory 
for ionizing radiation measurements by Instituto de Metrologia, Normalização e Qualidade  
Industrial  (INMETRO).  The  laboratory  shall  also  ensure  metrological  traceability  by 
participating in interlaboratory comparisons and proficiency testing.

INAC 2011, Belo Horizonte, MG, Brazil.
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LACIMRI will provide services for calibrating gamma radiation area monitors and personal 
dosimeters. For this type of service, the document of IRD/CNEN [5] states that the laboratory 
should have at  least  a source of cesium-137, and meet  requirements for radiation control 
(shielding of the source, collimation of the beam of radiation, exposure of the source).

In addition to the source of cesium-137 and associated control devices, according to this doc-
ument, the laboratory must have at least the following equipment, properly calibrated, as ap-
plicable:
a. A standard ionization chamber suitable for the range of intensity and energy of photons 

for the services provided;
b. An electrometer to measure the load produced in the ionization chamber;
c. A stable power supply for the chamber polarization potential;
d. A thermometer with resolution of 0.1 ° C;
e. A barometer with resolution of 0.1 kPa;
f. A stopwatch with resolution of 0.01s;
g. A hygrometer with a resolution of 1% relative humidity;
h. A set of phantoms to simulate the thorax, the wrist and finger as specified in ISO 4037-3, 

if necessary;
i. A system for positioning of instruments in relation to the radioactive source compatible 

with the uncertainty of the calibration process. For settings in the irradiation beam, the 
positioning system should define the central axis of the beam range.

To obtain the license to operate the laboratory must demonstrate competence in the types of 
services  for  which  the  authorization  was  requested.  Assessments  in  this  regard,  called 
proficiency testing, should be made during the audit for authorization, and after authorization 
is conceded, according to the schedule and procedures established by the authorization body.

Failure to comply with established requirements will result in suspension or cancellation of 
authorization.

Each proficiency test must be representative of one or more types of services for which the 
laboratory is authorized.

For assessing the calibration of area monitors, the laboratory shall calibrate different models 
of area monitors previously adjusted in LNMRI. Results within 10% of LNMRI references 
are considered satisfactory.

5. CONCLUSIONS 

The objective of this paper was to establish the general and specific technical requirements to 
be fulfilled by a laboratory candidate to obtain the authorization of operation with IRD / 
CNEN, and provide gamma radiation calibration services of area and personal monitors used 
in radiological protection.
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Two publications were deeply analyzed and discussed: Resolução CNEN Nº. 112 [2] and 
IRD/CNEN [5].

According  to  these  publications,  a  laboratory  candidate  to  obtain  the  authorization  of 
operation with IRD / CNEN, and provide gamma radiation calibration services of area and 
personal monitors used in  radiological protection shall  comply to  several  managerial  and 
technical  requirements,  such  as:  siting,  compliance  to  applicable  legislation,  staff, 
installations,  environmental  conditions,  energy supply,  calibration  equipments,  safety and 
quality  assurance,  documentation,  measurement  traceability,  gamma  radiation  sources, 
radiation  control,  radiation  beam characterization,  calibration  procedures,  and proficiency 
tests requirements.

The authorization of operation of a gamma radiation calibration laboratory will be issued by 
an administrative act emitted by IRD/CNEN, showing evidence that the laboratory has been 
audited and attested conformance to all managerial and technical requirements.
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ANNEX 1 – LACIMRI  SKETCH
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