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RESEARCH NUCLEAR REACTOR OPERATION MANAGEMENT 
Preda M., Carabulea A. 

l.Some aspects of a reactor operation management 
The main mission of the operational staff at a testing 

reactor is to operate it safely and efficiently,to assure 
the proper conditions for different research programs carried 
out by the help of the reactor .For touching this aim,there 
were settled down operating plans for this objective,for staff 
training,there were elaborated procedures ana work instructions 
,both for the start-up and for the safe operation of the reactor, 
for each situation which can arise,as stop,start-up,maintenance 
or damages during operation. 

While the technical skill is considered to be the most 
important quality of the staff,the organising capacity is 
necessary in nuclear devices.Staff training aims both theoretical 
and practical experience based on standards about staff quality 
at each work level. 

'Plow sheet has to be carefully done,setting clear the 
decision responsebility for each person so that everyone's 
own technical level to be coupled to the problems which compose 
his responsability. 

Possible events which may arise in operation,e,g., 
-criticity 
-irradiation 
-contamination 

and which do not arise in other fielaa ,have tobe carefully 
studied. 

For this the normal security devices have to be coupled 
to administrative instructions,for security of work,programs 
anu procedures for knowledge controll,as a part of reactor 
operation.For these programs araw-out it will be considered 
staff safety assurance which does not operate the reactor and 
also for the operating staff. 

Each possible event has to be clearly pointed out so 
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that operating staff the purpose of the security devices 
and the administrative security work instructions. 

Because the very important role in operation of the 
security devices it is needed to be elaborated some instru 
for safety controll of these devices at specific time peri 

Safety devices can't assure safe operation for each c 
but these cases are clear known and extra safety administr-
tive instructions will be done for them. 

3ecause very often changes of operating instructions ■ 
needed ,it will be carefully seekea to be completed ,autho> 
and in-time accesible for the staff.If a very neat proceau: 
is not followed when operating instructions are changed.it 
will be very difficult to recognise the approved ones. 

Buringstart-Ut) it was necessary to do some tests for 
later ssfe operation of the reactor and experimental devic* ' 
Test procedures of the reactor and auxiliary equipments hai 
to be developed and werw stated the operating and maintena: .. 
instructions.After start-up anu test period,the continuos 
safe operation of the reactor will be in front. 

Even it is supposed that routine operation is very sir : 
this statement is not true . 

Instructions have tobe periodically put'up-to-date,ace 
ding to the operating experience ,which fills the lacks in '< 
the original instructions or when equipments are changed. 

Staff training has to follow the reactor or equipment 
changes ,also being necessary new security evaluations,ope: 
tests at some time perioas ,for guarantee asfe operation. 

2.Management 

The management consists in a set of organisational an^ 
administrative roules for economical optimisation.In the c; 
of a nuclear reactor the specific management aspects are 
completed with specific actions of a thiro. dimension,which 
first aims the whole nuclear safety. 

The operating and maintenance staff has the responsabi 

1-66 

http://changed.it


for reactor safety ana the reactor manager has the direct 
responsability for this. 

The responsability of the operating organisation assures 
the next: 

a) The design allows reactor safe operation 
b) The reactor is built as in the approved design 
c)The reactor is tested during commissioning to demonstrate 

that the design requirements have been met ana it can be operated 
in accordance with design assumptions and intent 

d) The reactor ana its experiments are being operated and 
maintained m sccorciancs whit the safety documentation by competent 
psre.pn.s whs are aussquataly trained 

a) .Adequate I'sciAAties and' services are available in a 
timely manner during operation 

The operating organisation shall satisfy itself that the 
reactor management;- . personnel are sufficiently qualified to 
perrQrm thai? functions ana 3«ould delegate sufficient authorities 
and capabilities to the reactor manager. 

«ny member of the reactor operating group should have full ' 
authority to shut uown the reactor in the interest of sefety,• 
using one of the emergency shutdown, buttons provided.for this, 
purpose. 

The reactor manager shall be responsible for ensuring that 
the staff selected for reactor operation are given the training 
necessary for safe, and efficien operation of the reactor . This 
shall incluae adequate'training in the procedures to' be followed 
both in all operational states and in aocidebt conditions. The 
manager should also be responsible for evaluating the training and 
retraining of the members of the operating staff. 

notwithstanding the independent healt physics staff (see Sec
tion 13.9), the operating staff should be given extensive training 

in health physics. 
The operating organization or the reactor manager may call 

upon advisor to review safety aspects arising in the commissioning 
operation, maintenance, inspection and modification of the reactor 
and experiments. In some cases an expert advisory group'or 
committee may be established for this purpose. 

1-67 

^^aes jj^ULten i n s t r u c t i o n s 
3trucT:ions^Wr ta^^Bllow^^^ 

Lons or procedures s n a n luuxuue 
ins t j 

a. Startup, operation, and shutdown of the reactor and,where 
appropriate, experimental devices; 

b. Loading, unloading, and movement within the reactor of 
fuel and other core and reflector components, including experiment, 
devices; 

c. Routine maintenance of major components or systems that 
could have an effect on reactor safety; 

d. Inspections and tests of structures, systems and componen 
that may have an effect on reactor safety, including those specify 
in the approved programme of periodic testing and inspection. 

e. Personnel radiation protection consistent with applicable 
regulations; 

f. Authorization of operation and maintenance and the conduc 
of irradiations and experiments that could affect reactor safety 
or radioactivity; 

g. Operator response to appropriate anticipated operational 
occurrences and, to the extent feasible, accident conditions; 

h. Emergency actions; 
■ i. Security; 
3. Handling of radioactive wastes and control monitoring of 

radioactive release. 
For many of these operations, check-lists may be useful. 
These instructions shall he updated periodically, or earlier 

if need arises in accordance with predetermined internal procedur: 
All personnel involved with the operation and use of the 

reactor shall be adequately and appropriately trained in these 
instructions and recognize the necessity to adhere to them. 

All instructions and use of the reactor shall be eansiat.eat 
with approved limits and conditions important to reactor safety. 

In the event of an occurrence where safety is Jeopardized, 
operating personnel should take appropriate action to bring the 
reactor and/or experiment to a safe state. The situation should be 
assessed and, where appropriate, instructions modified or new ones 
prepared. 

One of the apllies on the reactor management consists in 
safety analysis. 

Operating and controll system analysis of the testing react 
from the point of view of nuclear safety has the purpose to iuer.ti 
the causes of a forced io years shut-down that analysis works for 
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I. Op^ea , JJ.Musat , J. lotuta 

1. INTRODUCTION 
Ourring a nuclear accident it can happen a significant 

environmentally fission products release. In that case it is not 
possible to determine precisely the air fission products concen
tration and,consequently, the estimated doses mill be affected 
by certain errors. 

The probability to comme off a nuclear accident, even 
minor, imposes a creation of a computation method far emergency 
dosimetric evaluations needed to compare to certain reference 
levels, previously established. These comparisons will allow a 
qualified option regarding the necessary actions to diminish the 
accident effects. 

DOZIM code estimate the soil contamination, the irradi
ation doses produced either by radioactive plume or by aoil con
tamination, either on whole body or on certain organs,as well as 
internal contamination doses produced by isotops inhalation du
ring radioactive plume crossing. The calculus do not consider 
neither the internal contamination produced by contaminated food 
consumption, nor that produced by radioactive depozita resuspen-
tion. The code is recomended for doses computation on the wind 
direction, at distances from 10 to 2*10 m. 

2. THE MODEL 
A radioactive material gauasian dispersion bias considered 

/1/, /2/, /3/, and a typical "puff" release. The main atmospheric 
parameters are the wind speed and direction, and atmospheric stab)-
lity.Atmospheric atability classes was established with Pasquill 
method. Radioactive plume dispersion parameters 6"y(x) and 6"z(x) can 
ba obtained using one of classic methods proposed by: Martin and 
Tikvart, Briggs and Vogt. We have utilised an unified formula reBul-
ted higher reminded methods: 

ffijxr aij'xb'(1+clj)d,'/+elJ (1) where: 

1 = y or z (horizontal, respectively vertical dispersion) 
j ■ 1 for Martin and Tikvart method 

2 far Briggs method 
3 for Vogt method (average rugged ground,afforested and 
in air altitude release of 60m) 
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5 like <* but 100m release altitude 
x = the distance,on the radioactive plume displacement di

rection, from the emission point to the interest point 
a,b,c,d,e, » constants regarding the method, the stability 

class, the horizontal or vertical diaperaion. 
The program take into account the radioactive plume depletion pro
duced by the dry deposition, by the radioactive decay during dis
placement as well aa other parameters like: 

- wind speed 
- the radioactive plume rise produced either by the heat or 

by the cold effluents at: 
- high altitude emission 
- small altitude emission 
- to earth surface emission 

- adjacent buildings 
- emission length 
- geometry and dimensions of emiasing point 

To facilitate,the use, the program calculates the decrease of the 
fission products activity during the interval from the reactor stop 
to the nuclear accident moment. 

Because there are many possible cases of fission products re
lease the total fractiona released by a fuel element will be used 
as input data. It is useful to know previousely theae fractions for 
different security barriers (defective clad, ventilation system, 
pressure vessel) 

To reduce the calculus volume, appropriate dosimetric factors u 
was used for each Irradiation case . The isotope "i" time integrated 
concetration in air ia the reault of the following formula: 

a.-T 

where: 
( X try a\ + C A ) a. 

O ■ horizontal/dispersion coefficient (m) 

u 

"V 
0* = vertical dispersion coefficient (m) 
A = adjacent buildings aurface reached by radioactive plume 

(normaly disposed on wind displacement direction) (m" 
c ■ nondimenslonal correction coefficient 
H -= effective evacuation highness (altitude) (m) 
u = wind apeed at H _ (m/s) 
uoi= *ne de8cending speed for "i" isotope (m/s) 
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al <^^_yity_^^°i 
tive fuel element at the" 

^^^)pe,__y^tir_^_La th^_g_^ec-^^J 
ihe reactor stop moment.(C^) ^^\ 

~\, o "i" isotope decay constant. (s~ ) 
x = distance between the emission point snd the point of 

interest disposed on wind direction, (m) 
t •> elapsed time between the reactor stop time and the 
r 

evacuation moment.(a) 
y m normaly on the wind direction distance corresponding 

to a certain x. (m) 
The total irradiation dose due to radioactive plume is: 

°1 = t i ^ i ' F 1 1 (ram), (Ci'S/m )•Crem'm3/Ci"s) (3) 
where: 

D,. = the dose on •k" organ 
Fvj, B dosimetric conversion factor regarding *i* iaotope and 

■k" organ due to in radioactive plume imersion. 
N a in air evacuated radioactive isotope number 

The irradiation dose on "k" organ due to contaminates' soil was 
accounted as: N 

D^Crem) « f ̂  • v ^ - F ^ Vi> 

where: F_. is the dosimetric factor for "k" organ irradiation 
produced by "1* isotope existing an the soil surface. 

The dose on "k" organ due to contaminated air inhalation is: 

1 
where: pk ig l n n a l a t i o n dosimetric factor. (rem/Ci) 

3 i 
is the breath flow for a standard man. (m / s ) 

if 
The variables s ign i f ica t ion is consistent. D. Includes too the 
whole body doses. J 

3. RESULTS 
The DDZIM code was utilised for three different esses: 
- In air TRIGA-SSR fuel bundle destruction with different 

input data for fission products fractions released environmentally. 
- Czernobil accident doses estimation. 
- Intervention areas determination for a hypothetic severe 

accident at Cernevoda Nuclear Power Station. 
The first case input data and results (for a 60m emission witWout highnesB whiteut iodine retention on active coal filters) are 

presented in 2 and 3 tablea. 
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<♦. CONCLUSIONS 
The DOZIM code conception allow the doaea estimation for any 

nuclear accident. Fission products inventory, releaaed fractions, 
emieaion cpnditiona, atmoapherical and geographical parameters are 
the input data. Dosimetric factors are Included in the program.The 
program Is in FORTRAN IV language and la run on CYBER 170/720 com
puter (CDC). 
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trales nucleaires. Guide de surete. 
2. Reactor Safety Study. WASH - 1M30 (NUREG 75/014) 
3. Evaluacion de doais en situacion accidental. Bautet, L.I., Bruno, 
H.A., Kunat, 3.3. 
<*. Pour une estimation realiste des emissions radioactives. 

M. Levenson. 
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Noble gas and hBlogen fiBsion products inventory for a 
TRIGA - SSR bundle. 

Isotope 

Kr - 85 
Kr - 85m 
Kr - 87 
Kr - 88 

131 
132 
133 
134 
135 

Xe - 133 
Xe - 135 

Bundle 
inventory 

(Ci) 
280 
9650 
19310 
27720 
22760 
34000 
51310 
60550 
47240 
51240 
13520 

Release 
fraction 

1.0 
1.0 
1.0 
1.0 
0.25 
0.25 
0.25 
0.25 
0.25 
1.0 
1.0 

Wind speed (at 10 m) - either 1 or 3 m/s 
Pasquill stability classes - either A or F 

60m 
0.0 for Noble Gas 
0.003 for Halogen 
4m/s 
oS 
2h 
- 2.5m 

Release altitude 
Deposition speed 
Release speed 
C constante 
Delay time 
Stack outer diameter 
Stack inner diameter - 2.2m 
0 calcul formula - 3 (Vogt) 
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