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طة صفية خ ث مفاعل ت حا الب العراق في 2-تموز ا

هيم هادي ،احمد الفتاح عبد انور سم ابرا جا

رة -المدمرة النووية والمواقع المنشات تصفية مديرية والتكنولوجيا العلوم وزا

: الخالصة

 حلقة بعد المنشأق هذه عمر في االخينة المرجئة نووية منشأة أي تصفية عملية تعتبر

ء ر التصميم النثا  التلوث ازإلة منها كثيرة اعمال تتضمن التصفية عملية . والتشغيل ا

ت التفكيك ر من الناتجة النفايات وادانة والهياكل البنيه ا تهديم ثم ومن المنشأة لمعدا

ل هذه العما ل . ا ل هذه ك العما العتبار بنظر تأخذ ا ت ا في للعاملين السالمه متطلبا

ة المحيطة والبيئة المحليين والمكان المنشأة هذه منثا الل من . لل  من المتولدة الخبرؤ خ

ت عدة تصفية ل ء بادا تقوم ومعدات تقنية طرق عدة ظهرت نووية منشآ عما  التصفية ا

٠ المنشأة هذه وحجم نوع كان مهما آمته بطريقة

عمال خالك من الخبرات من الكثير تولدت ش ومن المنشآت وتصفية الصيانة ا  خا

النووية المنشآت وبعحض القدنة لمفاعالت ومشابهه مصغرة نماذج على التدريب

٠ االخريى

ل هذه تنفيذ يتم العما الل من ا  الذرية للطاقة الدولية الوكالة مع المباشر التعاون خ

صادر على للمسيحلرؤ العراقية بالهيئة المتمثلة الوطنية بية1اإرق والجهات المشعة الم

،العراقية البيئة ملوزإره التابع

ABSTRACT

For nuclear facilities, decommissioning is the final phase in the 
life cycle after sitting, design, construction, commissioning and 
operation. It is a process involving operations such as 
decontamination, dismantling of plant equipment, demolition of 
buildings and structures and management of resulting materials.

ع من الوقاية ومركز الشعا ا



All these activities take into account health and safety 
requirements for operating personnel and the general public, and

[١] .any implications for the environment
In several projects to decommission various types o f  nuclear
facilities, it has been shown that technical methods and 
equipment are available today to dismantle safely nuclear 
facilities, o f  whatever type or size. Much experience in the use 
of  these techniques has resulted from maintenance and repair 
work, and from the decommissioning o f  prototype, 
demonstration, and small power reactors or other nuclear 

these activities will be done by the cooperation ؟facilities. In Ira 
with (IAEA) International Atomic Energy Agency and the other 

ا'  national regulatory bodies such as (IRSRA) Iraqi اا،،؛<ا(ت؛آآ'أ؛ا
Sources Regulatory Authority, and (R?C/MoEn) Radiation

,?rotection Center/ Ministry of  Environment in Iraq

1.0. INTRODUCTION

Tammuz 2 was one of nuclear facilities located within Al- 
Tuwaitha nuclear complex. This reactor was swimming 
pool type reactor operates in a maximum thermal power of 
500KW, it is used to simulate Tammuz 1 core 
configuration to determine its nuclear operational 
characteristics such as; reactivity, control rods margin, heat 
and power, neutron flux...etc  Tammuz 2 was also used . ز.
as a neutron source for neutrography system, and to 
perform other various experiments, the characteristic of this 
reactor is the direct access to the core and easiness of fuel 
handling and changing core configuration .Sat'e underwater 
transfer for fuel or irradiated substances between the pool 
of Tammuz 2, hot shop building or Tammuz 1 reactor via 
the three sequential transfer channels. ٦ ٤٧١٦٨ !uz 2 has been 
operated from 1987 to 1991. During the 2nd Gulf war in 
1991the reactor has been bombed and completely 
destroyed. In 2008, a decision have been made to remove 
the whole former nuclear sites and facilities in Iraq in order 
to release these sites and facilities for unrestricted use , to 
accomplish this objective a national decommissioning 
program has been developed in tree terms by full 
cooperation and coordination with IAEA and the national 
regulatory bodies such as IRISRA and RPC. This Plan
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describe$ Tammuz 2 , decommissioning process that will 
be performed by the operator representative by “Ministry 
of Science and Technology”(MoST), the plan includes a 
number o f internal documents those have been prepared 
and reviewed by a number of experts from 1DD to ensure 
that the decommissioning process will performed in a 
and efficient manner, these documents will lead 
implementers to make account of the main key aspects 
during the implementation of the decommissioning 
processes. Before and along with the implementation of 
decommissioning activities, the regulatory body will 
provided with the necessary information to make the 
appropriate decision. [2]

2.0. OBJECTIVE

The objective of decommissioning of Tammuz-2 research 
reactor is to dismantling of the reactor safely in order to 
protect the workers, general public and environment from 
harmful of radiological risk. All activates of 
C om m issioning  should be within the principle of As Low 
As Reasonable Achievable (ALARA).

٨ ٦ - BACKGROUND
3.1.FACIUTY LOCATION AND DLSCRIFTION

The Tammuz-2 reactor was located at Al-Tuwaitha site 20 
Km to the south -east of Baghdad.
The Tammuz-2 reactor was a part of the nuclear French 
complex, which consists of five facilities;
Tammuz-1 reactor (40 MW), Tammuz -2 reactor (500 
KW), Radioactive Waste Treatment Station (RWTS), 
Laboratory Workshop Building (LWB) and the LAMA 
facility.
Tammuz-2 reactor was operated in 1980 and destroyed in 
1991 through Second Gulf war.
The Tammuz -2 reactor hall occupies a surface area of
approximately (270 ١١١٩, [3]

3.2. BUILDING DLSCRIFTION

Three building were specific to the Tammuz-2 reactor and 
hot shop building:

٠ Reactor building or containment as shown in figure (1).
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This building represents a parallelipedic volume, with an 
approximate a ground surface area of(11.6 m wide X 23.2 
m long) parallelepiped strueture, extending up to about 
(J7m) above ground level, with a total internal height o f
(20.30 m).
It essentially comprises the reactor hall as shown in 
figure (2)., with a volume of approximately (4500 m^), 
and a basement, the floor level of which was at (- 4 m) 
as shown in figure (3).
Office/laboratory building.
This building was located to the west of the 
reactor , contiguous with the latter , and three levels:

- 4 m  : storage area
0 : office and laboratories

+3.8 m : office and laboratories

Hot shop and two channels.
The two (Tammuz-1 and tammuz-2) hot cells as shown 
in figure (4), located in the hot shop building were of 
(P, y) type and their equipment.

Figure (I). Reactor building or containment.



Figure (2). The reactor hall

Figure (3). The ba$ement.



4.0.THE MAIN CHAPTERS USED IN 
DECOMMISSIONING PLAN

The deeommissioning plan prepared aceording to the IAEA 
Safety Ser؛e$ 45, it is including 15 chapters: [4]
1 Introduction
2. Facility description
3. Decommissioning strategy
4. Project management
5. Decommissioning activities
6 . Survilance and maintenance
7. Waste management
8 . Cost estimate and funding mechanism
9. Safety assessment
10. Environment assessment
11. Health and Safety
12. Quality assurance
13. Emergency planning
14. Phyiscal security and safeguards
15. Final Radiation Survey

5. 0. DECOMMISSIONING STRATEGY

Selecting a decommissioning strategy depend on many 
factors including the national nuclear policy, facility and

Figure (4). The two hot eells.



characteristics, radioactive waste management, availability 
of waste storage, future use o fthe  site, availability o f staff 
and availability of funding.
In Iraq the selection of decommissioning strategy is limited 
because ofthe destruction of all nuclear facilities which 
needs immediate dismantling to protect environment, 
public and workers.

5.1. ALTERNATIVE CONSIDERED
Three main decommissioning strategies are considered:-

• Prompt decommissioning and dismantlement

All component and structures that are radioactive are 
dismantled, cleaned, ?acked and send to waste disposal 
site or they are stored temporarily on site once the 
decommissioning is completed the regulatory body will 
release the site for restricted use.

• Safe storage

The nuclear facility is kept intact for a defined period
(50-300) years prior to decontamination and
dismantlement which involve locking all parts of the 
plant which contains radioactive material and
monitoring it with on-site security staff in this strategies 
using the time for radioactive decay to lower the levels 
or radioactive equipment’s.

6.0. PROJECT MANAGEMENT

A safe decommissioning of Tammuz-2 reactor will be 
ensured through the following:

An organization for the management and
implementation of decommissioning shall be 
established as part of the operating organization, 
with the responsibility for ensuring that
decommissioning will be conducted safely. The 
decommissioning management’s reporting hierarchy 
and lines of authority shall be such that they do not 
create conflicts between organizations that could 
compromise safety during decommissioning.
The ultimate responsibility for safety shall remain 
with the operating organization, although it is
permissible to delegate the performance of specific
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tasks to a subcontractor. The decommissioning 
management shall ensure that the work of
contractors is appropriately controlled so that it is 
conducted safely. If the operating organization 
changes during the lifetime of the facility, 
procedures shall be put in place to ensure the
transfer of responsibility for the safety ofthe facility
and for the control of radioactive material ■
The skills needed for reactor decommissioning shall 
be evaluated and the minimum requirements ('()٢ 
qualifications of staff in each position shall be 
established. It shall be ensured that an individual 
responsible for performing an activity during the 
decommissioning process has the necessary skills,
expertise and training to complete the
decommissioning process safely.
All individuals shall have the responsibility and 
authority to bring any safety concerns to the 
(^commissioning management. The
decommissioning management shall also ensure that 
appropriate authority for stopping work is provided.
Decommissioning tasks shall be controlled through 
the use of written procedures. These procedures 
shall be subject to review and approval by the 
appropriate organizations responsible for ensuring 
safety and practicability.
A ،^ p reh en s iv e  quality assurance programme 
under the operating organization’s management 
system shall be applied to all phases of reactor 
decommissioning. The programme shall include the 
maintenance and archiving of documents and 
records relating to decommissioning, and the 
performance of all work activities and operations for 
decommissioning.

LEGAL AND REGULATORY FRAMEWORK
The Iraqi legislation regulating safety and 

radiation protection is based on the following laws: 
Law No. 80 issued in 1973 -  "The Control of 
Ionization Radiation"
Law No. 99 issued in 1980 -  "The Protection from 

Ionization Radiation"



Draft Nuclear Law issued TBD - “Ionizing 
Radiation Control Authority”
Law No. 99 replaced Law No. 80, and its provision 

on nuclear safety and radiation protection apply to 
all practices involving ionization risk. Law No. 99 
requires amendments to include the construction, 
operation and decommissioning of nuclear facilities.

Order No. 72 issued in 2004 in which the Iraqi 
Radioactive Sources Regulatory Authority (IRSRA) 
was established as independent regulatory authority 
to regulate radioactive sources and all activities 
associated with exposure or the potential exposure to 
ionizing radiation from these sources and radioactive 
waste also to ensure the safety and security of 
radioactive sources.

The nuclear facilities in Iraq were built and operated in the 
sixties, seventies and eighties and were based on 
international safety standards.
In the period from 2006 until 2008, all parties in Iraq 
involved in the regulatory control of nuclear and radiation 
safety (including Iraqi Radioactive Sources Regulatory 
Authority [IRSRA], MoST and MoEN), together with the
u. S. State Department and u. s. Nuclear Regulatory 
Commission and the IAEA worked extensively on the 
development of the draft nuclear law for Iraq and 
accompanying regulations (including regulations for 
decommissioning, waste management and radiation 
protection). Although the draft nuclear law has yet to be 
promulgated, decommissioning activities to date have 
followed its legal framework as if the draft nuclear was
promulgated.

7.0. W ASTE MANAGEMENT

This plan identifies the waste stream that possibly 
generated due the decommissioning activities for 
Tammuz-2 reactor, the waste stream will be specified 
according to; the physical characteristic (solid or 
liquid...etc.), and the type of waste as hazardous waste and 
non-hazardous waste which includes cleared and reusable 
materials. All site waste pretreatment and stationary waste 
conditioning and pre-disposal activities and concerned



safety requirem ents and m easures are ا ا ؛ ا أ آ أ ا ا  the 
responsibility  o f  the Iraqi d o m m is s io n in g  D irectorate 
(ID D) and the Radioactive W aste Treatm ent D irectorate 
(RW TD ) in  cooperation w ith M oST Radiation and N uclear 
Safety D irectorate (RNSD) and M oEn. R adiation 
P rotection Center (RPC) as a national regulatory body for 
the w hole decom m issioning activities.

8.0. DECOM M ISSIONING  SCHEDULES

Phase (1, 2): From  January 2011 to D ecem ber 2012, the 
activities developed for these phases are:-

•  D eveloping o f  DP and other p ro ject’s docum entations.
• Site preparation activity includes the follow ing tasks:

Site fencing.
Site security i f  there w as not in place.
O ffices for w ork teams.
C onstruction o f  access control room.
C onstruction o f  m etallic safe cover on tire pool and 
channels (2&3).

• A pproval o f  DP from  (RPC) Radiation Protection 
C enter in  Iraq after discussion the DP w ith IAEA 
experts to get recom m endations.

• Site services include; achievem ent o f  utilities and other 
engineering supports.

•  Scoping survey includes; determ ining site background 
and identifying hot spots.

• D econtam ination (rem oval hot spots)
• R e m o v ^  the u n ^ e  strucnrres.
• S e g re ^ te  w aste involves (c o ^ re te  r u b b le s ^ e ta ls  and 

other substances)
• R elocating (cleared or contam inated) w aste according 

to physical characteristic and radiological status.
Phase (3, 4): From  January 2013 to D ecem ber 2015, the 
activities developed for Tam m uz-2 core, pool, channels 
(2&  3) and two hot cells, these phases are: 
a) Perform  characterization for :

R adiological characterization includes survey and 
sam pling to identify hot spots.
Radiological and other hazardous wastes 
inventories involve; radionuclide inventory,
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- ٠

chemical substances, irradiated and/or c o n ta m in a te d  
equipment’s and structure.
Technical inventory involves; estimating the waste 
that generated from dismantlement.

This will involve the following main items:-
?ool equipment’s involved; chambers, 
neutrongraphy column, cooling pipes and
Stainless Steel liner.
Core assembly involves; chimney, core grid, 
water box and outer grid
Stainless Steel liner and other equipment’s of 
the channels (2, 3).
Internal machinery and equipment’s of the two 
hot cells.
E s e m ^ ts  e q ^ ^ w t ’s involves core and pool
cooling system, borated system, TZ-2 water 
treatment system, neutrgraph}’ equipment’s and 
TZ-Iwater treatment system.

b) Decontamination (removal hot spots) involves the 
following items:

Pool equipment’s
Core a ^ m b ly  in v o lv e^ to m n ey , core grid,
water box and outer grid.
Stainless Steel liner and other equipment’s of 
the channels (2, 3).
Internal machinery and equipment’s of the two 
hot cells.

c) Dismantlement of the above items.

d) Segregating and relocating waste according to the 
physical characteristics and radiological status.

e) Demolishing the rest civil structures for Tammuz-2.

و  S e ^ e r t in g  the two hot cells.

g) Perform the final status survey.

10.0. CONTRACTOR SI 1PPOKT

- The role of contractors within the IDD is limited to the 
supply of special tools, machines and devices; and to 
perform demolition, concrete and metal cutting and 
dismantling. Any contractor involved in
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decommissioning act؛vitie$ must be licensed by the 
regulatory authority (RPC/MoEn).

- Implementation ofthe decommissioning operations is 
often conducted with a significant number ©f©utside 
contractors and sub-contractors.

٠ Therefore, the contract sh©uld c©ntain a
description on the following:

- Listing of work tasks or work breakdown structure 
that will be performed by contractors.

- A description ofthe management interfaces that will 
be in place between the contractor management and 
onside supervis©rs.

- The boundary between the responsibility ofthe 
contractor and the responsibility ©f the IDD.

- Duty and responsibility of contractor key personnel
involved.

- Adscription of the training that will be provided to 
contractor personnel by the IDD staff, and the 
training that will be provided by the contractor. The 
minimum qualification for contractors key personnel
sh©^d follow l©cal regulati©ns and be end©rsed by
the regulatory authority (RPC/M©En).

- Commitment that the contractor will c©mply with all 
radiation safety and RPC regulations during work
execution.

1.0. RECOMMENDATION:
1- Using IAEA safety report series 45(Standard format 

and content for safety related dec©mmissi©ning 
documents), in case of preparing decommissioning 
plan for nuclear research reactors.

2- Many supporting plan should be prepared such as :
Characterization plan
Cl^racterization rep©rt 
Safety assessment plan 
Safety assessment rep©rt 
Dismantling plan



R adiation protection plan 
Final survey plan

3- The contractor support should be under supervision 
o f th e  project m anager.

4- A ll activates o f  the decom m issioning should be in 
contact w ith the national regulatory authority 
(R adiation Protection Center RPC) from  the 
preparation o f  the D ecom m issioning P lan (DP) to 
the final release o f th e  site.
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