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1. INTRODUCTION 

In October 1982, the Yugoslavian Government requested the Agency's 
assistance in observing and evaluating an emergency preparedness 
exercise, (code named "POSAVJE 32"), on 5 and 6 November 1982, to test 
emergency plans and arrangements supportive of the KRSKO Nuclear Power 
Plant* The Krsko Nuclear Power Plant is a single unit pressurized water 
reactor of Unitea States (Wes"inghouse) design rated at 664 MWe (Gross) 
and is located at Krsko, Socialist Republic of Slovenia, Yugoslavia. 

This assistance was provided by sending a Special Assistance Mission 
team of experts under the general provisions of the Agency's circular 
letter SC/651-3 of 7 April 1981 to Member States which offered such 
assistance upon request. The team was comprised of Mr. 3nice W. Smmerscn 
of tne Nuclear Installations Inspectorate, Liverpool, England; fj 
Mrs. Viki Lindblad, Swedish State Power 3oard, Vallingby, Sweden and 
Mr. Harold S. Collins as the Agency's expert and team Leader. 

This aission was a follow-up to a previous mission requested by the 
Yugoslavian Government which was conducted 24 June-1 July 1981. At that 
time, the mission consisted of examining the then existing arrangements 
for emergency planning in support of the KRSKO Nuclear Power Plant at the 
National, Republic, local and nuclear power plant levels and discussing 
with Yugoslavian authorities criteria for emergency plan development and 
improvement. As a result of this 1981 mission, a "Report to the 
Government of Yugoslavia" (IAEA TA Report 1827 of 17 September 1981) was 
transmitted to the Yugoslavian Government. This report set forth a 
number of recommendations for Improving and further developing the various 
emergency plans and arrangements for the KRSKO Nuclear Power Plant. A 
summary of the major recommendations contained in the report is given in 
Section 2.2. The entire report is listed as Reference 1 of Annex A. 

During the sixteen month interval between the 1981 mission and the 
L982 mission, the Yugoslavian authorities, upon recommendation by the 
Agency, sent five persons (two from the KRSKO plant staff and three from 
technical institutes and government) to attend the Agency's "First 
Interregional Training Course on Planning, Preparedness and Response to 
Radiological Emergencies" conducted at the Argonne National Laboratory in 
February of 1982. This group was then the trained nucleus of people 
that, along with the assistance of other Yugoslavian National, Republic 
and local governmental organizations, commenced the further development 
of emergency plans and preparedness both at the nuclear power plant level 
and at the governmental (public) authorities level. At the end of this 
sixteen month period of concentrated effort, the Yugoslavian authorities 
requested this second evaluative mission. It should be noted that 
Yugoslavia was the first Member State to request a mission for a review 
of emergency plans and also the first Member State to request a mission 
to assist in the evaluation of an exercise to test the emergency plans 
and overall preparedness to cope with a nuclear power plant accident. 
This concentrated effort, carried out in such a relatively short time 
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period, is of itself highly commendable, especially considering the 
number of recommendations arising from the first mission which had to be 
implemented, che manner in which this was accomplished by the co-operation 
of all of those involved and the culmination of all of these aspects in 
the planning and conducting of a' full scale emergency exercise. 

The main points of contact for the mission team during the course of 
the exercise were Or. Milan Copic of the Committee of Energy of che 
Socialist Republic of Slovenia, and Drs. Vladimir Fatur and Zdravko 
Gabrovsek both of the KRSKO Nuclear Power Plant staff. Drs. Fatur and 
Gabrovsek acted as briefers and escorts for the mission team throughout 
the two day exercise. Mr. Bojan Usenicnik of the Secretariat of the 
Republic of Slovenia Civil Protection briefed the team on 4 November 1982 
on off-sice civil protection emergency preparedness arrangements and 
Mr. Jadranko Karuza, Operations Superintendent of the RRSKO Nuclear Power 
Plant was the main point of contact for the on-site emergency preparedness 
arrangements and conduct of the exercise. Dr. Rafael Martincic of the 
Insticut Josef Stefan was the main point of contact for the Institut's 
off-site radiological monitoring capability. A list of key persons 
contacted is at Annex 3. 

English language briefing materials ("T>ynamics of Occurrences and 
Actions") were supplied Co the mission team which were of great help in 
understanding che exercise-scenario and event schedule. These are at 
Annexes C and D. Additionally, Mrs. Lindblad, the Swedish team member, 
who was born and educated in Yugoslavia and speaks fluent Serbo-
Croatian and Slovenian as well as a number of other languages, was of 
great r.eip not only because of her many language skills, but because of 
her technical competence in emergency planning and preparedness and 
radiation procection. 

The Agency acknowledges ics appreciation to the Krsko Nuclear Power 
Plant organization and che Yugoslavian Government for providing che 
photographs and illustrated materials which are at Annexes co chis Report. 

V Now with Division of Nuclear Safccy, IAEA, Vienna. 
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2. OBJECTIVES OF THE MISSION 

2.1 General 

The primary objective of the mission was to assist Yugoslavian 
authorities in observing and evaluating the "POSAVJE 82" exercise, both 
the on-site and off-site phases. A secondary Important objective was to 
ascertain the extent to which the Agency!s recommendations on emergency 
planning resulting from the 24 June-1 July 1981 mission, as contained in 
IAEA TA Report Mo. 1827 of 17 September 1981, (Reference 1 of Annex A) 
had been implemented. It is unlikely that an adeouate response to a 
postulated emergency at the KRSKO Nuclear Power Plant could have been 
demonstrated unless, as revealed by the exercise, these recommendations 
had already been put into practice. 

2.2 1981 Special Assistance Mission (24 June-1 July 1981) - Major 
Recommendations 

The Agency's major recommendations resulting from its mission to 
review and advise on appropriate emergency planning arrangements in 
support of the KRSKO Plant are contained in the Agency's 1981 report 
referred to in Section 2.1 above and are summarized below: 

2.2.1 The various organizations and technical institutions off-site 
should be integrated into the overall emergency planning procedures. The 
depth of the technical support base should be adequate to give sound 
advice to governmental decision-makers during an emergency. A Technical 
Advisory Committee should be established at the national level with 
representation from the two involved Republics (Slovenia and Croatia) and 
the KRSKO Plant staff. This Committee should develop general plans for 
recovery and re-entry into affected areas of the plant and the environs. 

2.2.2 An improved planning basis should be implemented by establishing 
"plume exposure pathway" and "ingestion exposure pathway" Emergency 
Planning Zones (EPZs) for the KRSKO Plant. The protective measures 
envlsaged for these zones and the way in which they would be implemented 
should be precisely defined. 

2.2.3. There should be very close coordination of emergency planning 
activities, especially with respect to che vital interface between 
on-site and off-site emergency response organizations. 

2.2.4. There should be a Technical Support Centre and an Emergency 
Operations Facility to enhance response capabilities of the plant staff 
and its civil defence component. 

2.2.5. Potassium iodide (KI) tablets should be acquired and stock-piled 
for all plant workers, all emergency workers (police, fire brigades, 
civil defense, etc.) who may be called upon to work in a radiological 
environment during an emergency. 
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2.2-6- A "sheltering" strategy or plan, to implement "sheltering** as a 
protective measure, should be developed for the "plume exposure pathway" 
SPZ. An evacuation plan for the same zone should be developed along with 
a potassium iodide distribution plan. 

2.2.7. "Protective Action Guides" (PAGsj or "Intervention Levels" 
should be established and adopted in terms of minimal values of projected 
radiological dose and in ranges for both whole body and thyroid exposure. 
?AGs should also be developed and adopted for the "ingestion 
(agricultural) exposure pathway". 

2.2.8. There should be a complete emergency classification system, 
defined in the emergency plans. 

2.2.9. There should be a comprehensive full-scale exercise, using a 
nuclear power plant accident exercise-scenario to test the on-site and 
off-site emergency plans and attendant preparedness. 

2.2.10. Some representatives from the KRSKO Plant staff and from 
supporting governmental organizations and technical institutes should be 
formally trained in radiological emergency response planning and 
preparedness-

2.2.11. Periodic review, including any necessary modifications of the 
emergency plans, should be conducted at least annually and as justified 
by exercise results and experience. 

2.3 Method of Assessment of the Sxercise 

The exercise was a training event and a learning experience for 
the very large number cf people involved in it. The mission team 
therefore assessed the exercise on the basis of adequacy rather than 
perfection, because of its small size, it was impossible for the mission 
team to view and assess every aspect of the sxercise and the team was 
therefore limited to a sampling procedure. Nevertheless, the team was 
able to cover many of the more important aspects of the exercise because 
of excellent logistical and transportation arrangements provided by the 
Yugoslavian authorities* The team was escorted to '.:ey exercise focal 
points, both on-site and off-site, but was also free to ask questions or 
proceed to other areas when feasible, which was done or. several occasions. 

2.4 Guidelines Used for Assessment of the Exercise 

The Agncy'i published set of three emergency planning and 
preparedness Safety Series guidance documents were used as basic 
references for assessing the general adequacy of the exercise scenario 
and planning. These documents are listed as References 2, 3 and 4 of 
Annex A. An additional Agency guidance document concerning Emergency 
Preparedness Exercises, under development since September 1981 and in a 
relatively advanced state of preparation and scheduled for publication in 
1983, was used as a basic reference to help evaluate the exercise 
itself. This document is listed as Reference 5 of Annex A. Copies of 
this draft guidance document were given to Yugoslavian authorities prior 
to the exercise in order that they might benefit from this additional 
technical guidance being prepared by an Agency Advisory Group. 
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3. EMERGENCY PREPAREDNESS ORGANIZATION 

3.1. Participation 

The "POSAVJE 32** exercise was on a large scale in teras of the 
numbers of persons part ic ipat ing and the geographical area over vhich i t 
extended. More than 70,000 people were involved to varying degrees 
including the act ive part ic ipat ion of the Krsko Nuclear Power Plant 
staff , C iv i l Protection personnel at l o c a l , Republic and National l e v e l 
and a l l members of the general public within the area around the Krsko 
plant deemed to have been affected by the postulated accident. The 
exercise scenario involved the co-ordinated part ic ipat ion of some 130 
separate on- s i t e and o f f - s i t e response groups and organizations trained 
in the various aspects of emergency response. 

At the Krsko Plant, some 182 plant personnel participated in 11 
different response teams, including a 9 man s h i f t operating s taf f whose 
duties were to "operate" (by simulation) and attempt to re -es tab l i sh 
control of the plant in response to plant data provided in Che scenario 
and by umpires at relevant stages throughout the exerc i se . A l i s t of the 
"on-site" partic ipating teams i s given at Annex E. 

3 . 2 . On-Site Organization 

During normal routine operation of the Krsko Nuclea Power Plant, 
the staff ing arrangements and l ine r e s p o n s i b i l i t i e s are comparable to 
chose which apply at similar base load PWR power plants in other 
countries . However, the organizational arrangements which apply in the 
event of a olanc emergency which i s considered to have the potential for 
o f f -2 ice radiological consequences, are highly integrated into the 
National and Republic C i v i l Protection Organization and in th is respecc 
are probably unique. 

As part of the Plant emergency arrangements, the emergency 
c l a s s i f i c a t i o n system provides for four emergency stacus l e v e l s , of 
increasing severity and hazard potent ia l , namely: 

Interior I - General on-s ice emergency involving conventional 
3afety ( e . g . personnel in jur ies ) and not affect ing 
che nuclear plant. 

Interior II - General on- s i t e emergency including the nuclear 
plant, and in which the e f f e c t s are expected co be 
confined within che relevant plant bu i l i ing . 

Interior III - General o n - s i t e emergency, including che nuclear 
plant, and in which che e f f e c t s are expected co be 
confined wichin che 3ice boundary. 

Sxcerior IV - General o f f - s i c e emergency, che radiological e f feccs 
of which are expected co extend beyond che s i ce 
boundary. 
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In che event of an Emergency being declared at che Krsko plant, che local 
(Krsko town) police are immediaCely notified by Che Plant operator and 
che Republic organized Civil Frotection Organization is alerted. Key 
personnel within che plant management also have corresponding executive 
or advisory duties within the Civil Protection Organization. On Che 
declaration of an emergency, these Plant personnel assume their Civil 
Protection roles thus providing for the necessary close liaison between 
Che emergency operation and control of Che plant and the remedial actions 
chat may need Co be implemented within Che public sector by che Civil 
Protection Organization, vftien commencing such duties, these personnel 
don distinctive uniforms and are therefore readily identified. 

As part of che on-site emergency preparedness organization, a 
number of civil protection teams also come into operation in che event of 
an emergency. These include: 

Radiological and Chemical Protection (RBK) Squad 
First-Aid Squad 
Fire Protection (FP) Squad 
Technical Recovery (TR) Squad 
Shelter Utilization and Maintenance Team 
Evacuation Team 
Technical Support Centre Team 

Further details of these "on-site" response teams are listed in 
Annex E. 

A Plant Civil Protection Headquarters Team is responsible for 
manning che Plant Emergency Control Centre located adjacent Co che Plant 
Control Room. This room is equipped with communication facilities, wall 
maps of che surrounding areas centred on che Krsko plant, copies of plant 
operating and emergency procedures, site plans, plant drawings and desk
top mini computer - calculators. Should a release of airborne 
radioactive material occur, its ventilation system can be isolated from 
che remainder of che sice to provide a guaranteed supply of clean air. 

In che event of a nuclear emergency at che Krsko plant, che MP? 
Krsko Civil Protection Headquarter's Team, which includes senior members 
of che Plant Management, cakes over the responsibility for implementing 
remedial action, both on che site and to a radius of 1500 metres for 
off-site consequences. Beyond this distance, responsibility for the 
implementation of remedial actions passes co che Local, Republic and 
National levels of the Civil Protection Organization. 

3.3. Off-Site Organization 

The major responsibility for off-site remedial actions in che 
event of a nuclear emergency at the Krsko plant involving a release, or 
having the potential for a release, of radioactive materials into the 
environment lies with the Civil Protection Organization. This is a 
highly integrated organization extending from che local civilian and 
industrial levels, through co Republican and National Government 
executive levels. All activities associated with nuclear emergency 
preparedness are incorporated into che Republic and Macional Civil 
Procection procedures. The organizational structure for protection of 
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che civilian population has, as its basis, Che requirement that all 
citizens must have sufficient information and basic instruction to enable 
them Co apply simple, initial protective measures, (e.g. sheltering, 
closing off ventilation, restriction on foodstuffs, e t c ) . To assist in 
this, all households Chat could be affected by an accident at the Krsko 
plant are issued with a readily understood booklet and information 
brochure entitled "How ve can Help Ourselves and Others in Case of J 
Possible Nuclear Accident", photographs of which are at Annex F. 

Participation and training in Civil Protection for dealing with 
radiological emergencies extends from the individual civilian population 
level, through apartment house and district organizations co specialized 
Civil Protection Organizations (such as radiological field assessment 
groups, medical teams, etc-)* Similar arrangements apply Co industrial 
organizations where training and organization in civil protection 
procedures extends to all workers, from "shop-floor" level to senior 
management. These various groups and levels within the Civil Protection 
structure are headed by che Civil Protection Headquarters Organization 
which forms part of che Republic and National Government executive level. 

Within this organization, the Army operates field units for 
radiological assessments, mobile measuring laboratories (including survey 
teams), provision of decontamination facilities, etc., and provides an 
information service to che local Civil Protection Information Centre. 
These centres have links with radio stations, thus providing for the 
rapid dissemination of essential information and guidance co Che civilian 
population. In the event of an emergency, key personnel in the Civil 
Protection Headquarters Organization are able co move into pre-prepared 
sheltered, local control centres, in order co bring Che necessary 
specialized expertise into che affected area without undue delay. 

In addition co che above organizations, the normal public 
services such as fire, ambulance, police, etc., are available for che 
provision of conventional emergency support, while specialise technical 
support, both for the Civil Protection Organization and for the Krsko 
Plant, is provided by the Institut Josef Stefan at Ljubljana. This 
Institut plays a major role in the control of che off-site hazard 
response by carrying out environmental surveys and providing technical 
guidance co those responsible for making decisions on cheir 
implementacion. 
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4. SUMMARY OF THE EXERCISE AS PLANNED 

4.1. Objectives of the Exercise 

Each year, as part of its education and training programme 
covering the various facet3 of civil protection, the Government of 
Yugoslavia, through its Civil Protection Organization, carries out a full 
scale civil protection emergency response exercise based on the 
postulated occurrence of a potential major hazard situation; for example, 
an aircraft disaster, chemical plant explosion, etc. "POSAVJE 32" was 
designed to provide such an exercise and was based on a sequence of 
postulated plant failures at the Krslco Nuclear Power Plant having 
increasing on-site and off-site hazard significance, the exercise was 
conducted in "real time" with respect to the sequence of events which 
spanned two consecutive days, 5th and 6th of November and was 
comprehensive in that it tested both the "on-site" and "off-site" 
emergency response capabilities of the participants. 

The objectives of the POSVJE-82 emergency response exercise can 
be considered under the following three broad headings: 

(a) Availability Status 

Evaluation of the availability status of the various 
organizations and services that may need to be alerted or 
brought into action in the event of an emergency involving a 
potential radiological hazard on or off the site, and their 
ability to respond. 

(b) Response 

Comprehensive testing of each of the components of the 
overall emergency response mechanism at the nuclear power plant 
level and through the various Local, Republic and National 
Government levels, as outlined in the IAEA Report to the 
Government of Yugoslavia on Nuclear Power Safety. (Reference 1 
of Annex A). 

(c) Resource Availability 

Evaluation of the ava i l ab i l i ty of resources at a l l levels 
of response part icipat ion, including specia l is t technical 
advise, on-site and of f -s i te assessment and remedial teams and 
provision of the relevant equipment. 

The scenario of the POSAVJE 82 exercise provided the means by 
which the ab i l i ty to achieve these objectives could be assessed. 

4.2. Scope of the Exercise 

The scenario outlined in 4.3 below provided for a very 
comprehensive exercise involving both the on-s i te and of f - s i t e aspects of 
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the Krsko Nuclear Power Plant Emergency Plan in conjunction with the 
off-site Governmental (Public) authorities' emergeacy plans. It was 
designed to assess not only the ability of the Nuclear Power Plant 
organization to implement remedial actions, but also the effectiveness of 
back-up support that could be provided by Local Authorities and Civil 
Protection Organizations, as well as by specialist environmental 
radiological assessment services such as those provided by the Institut 
"Jozef Stefan" in Ljubljana. The total number of participants at the 
organizational level was expected to exceed 3000. 

"Day One" (Day D) of the exercise scenario (Annex C) was mainly 
concerned with the nuclear power plant. A. sequence of on-site problems 
was postulated, developing over the course of several hour*. These led 
to several site incidents involving the need for radiological control, 
respiratory protection, fire control, rescue, first aid, medical 
treatment and hospitalization of contaminated casualties• The fire 
control aspect of the exercise was designed to involve the Krsko local 
authority fire service in support of the Nuclear Power Plant service. 
The Civil Protection Organization was expected to be alerted and during 
the course of Day One to transfer its command from Ljubljana to the local 
control centre in Krsko Town. A sita evacuation of non-essential 3taff 
would be required and all remaining essential staff, with the exception 
of those having duties in the Plant Control Room and the Plant Emergency 
Control Centre, were expected to report to the Site Emergency Support 
Saelter from where the various site emergency teams would be controlled. 
During Day One, no off-site hazard was postulated and the general public 
were not expected to be affected. 

"Day Two" (Day D+l) of the exercise scenario provided for a 
deterioration in the plant conditions which, during the Jiorning, would 
result in a short "ground level" release of radioactive material into the 
environment. Although Day Two occurred on a Saturday, for the purpose of 
the exercise it was declared a normal working day in the area around 
Krsko in order that the appropriate remedial procedures could be carried 
out and assessed by the Civil Protection Organization on the basis of a 
typical working day, (e.g. factories, offices, schools and shops 
occupied). In addition to the remedial actions on the plant, protective 
measures were expected to be put into practice within a 10 Km radius of 
the Krsko NPP. (Off-site monitoring by the Krsko Nuclear Power Plant 
staff is limited to within 1.5 km of the plant). Additional off-site 
radiological monitoring Co assess and delineate the areas of radiological 
risk was expected to be carried out by the Civil Protection Organization, 
with detailed environmental assessment by the Institut "Josef Stefan" 
environmental monitoring teams. Full sheltering precautions were 
expected to be mandatory, (e.g. all persons to remain in buildings, all 
doors and windows closed, no consumption of unwrapped foodstuffs). One 
village in the vicinity of the Nuclear Power Plant was selected to 
demonstrate a full scale evacuation. The Krsko public fire service was 
expected to carry out a fire fighting demonstration under full radio
logical protection (contamination) control. Road blocks with vehicle and 
personnel decontamination facilities were expected to be set up at the 
boundaries of the affected area. Decontamination facilities were also 
expected to be established at strategic positions within the controlled 
area for dealing with members of the public who may have been contami
nated due to the off-site release. Radio announcements providing 
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warnings and relevant instructions to the public were expected to be made 
at appropriate intervals* Agricultural precautions, such as the 
protection of animals, feed-stocks and water supplies were also expected 
to be implemented and demonstrated in the affected areas• Control of the 
plant was expected to be regained during the early afternoon of Day Two, 
enabling the exercise to end at 17.00 hours* 

4.3. Functions Assessed 

The emergency response plan for a large nuclear installation 
'ri.ll embrace a wide range of technical, administrative and communication 
skills, harmonized to provide rapid and effective remedial actions in 
response to a broad spectrum of potential accident conditions. A full 
scale emergency exercise provides the opportunity to assess the 
effectiveness of the response plan avd its implementation. Although the 
complexity of such an operation precludes complete and detailed exami
nation of every facet of this operation, strategic sampling can be 
carried out of the various functions identified a3 being essential 
elements of the emergency response procedures, to ensure that the 
potential for exercising these has been included in the scenario and Chat 
they are properly implemented by the operator during the course of the 
exercise. In addition to assessing whether the major recommendations of 
the 1981 Advisory Mission, as discussed in Section 2.2, had been 
implemented, for the purpose of the Krsko exercise the following key 
procedures were also identified and examined: 

a. recognition of an emergency situation, its potential and its 
initial calssification; 

b. on-site and off-site alerting procedure for persons who may be 
at risk; 

c. mustering of, and accounting for, personnel; 

d. alerting off-site organizations - local and national 
authorities, public services, etc.; 

e. establishing an operational emergency control centre; 

f. establishing and maintaining adequate lines of communication; 

g. establishing an access control point into the affected plant 
area; 

h. on-site radiological hazard assessment; 

i. provision and use of emergency assessment equipment for on-site 
and off-site hazard assessment; 

j. provision of rescue, first-aid, and hospitalization services for 
casualties [contaminated and conventional-lacerations, burns, 
fractures, etc.]; 

http://'ri.ll
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5c. firefighting and fire control under emergency conditions; 

1. ability to carry out damage assessment and repair under 
emergency conditions; 

tn. re-establishing and maintaining control of damaged and non-
damaged plant following the recognition of an emergency 
situation; 

n. off-site environmental hazard assessment; 

o. co-ordination with off-site emergency services; 

p. provision of off-site protective measures (sheltering, use of 
radio-protective prophylactics (potassium iodide), evacuation, 
emergency sheltering and feeding, decontamination, access and 
egress control, etc.); 

q. communication with the public; 

r. dose assessment, control and recording. 

4.4. Preparation of the Exercise Scenario 

Prime responsibility for developing the site and off-site 
emergency response plans for the Krsko Nuclear Power Plant, and hence 
their implementation, rests with the Utility and the Government Civil 
Protection Organization, respectively. The "POSAVJE 82" scenario was 
prepared by a working group headed by a member of the Republic Civil 
Protection Organization and having a technical input from various 
specialist organizations, including the Advisory Committee on Reactor 
Safety, the Nuclear Power Plant and the Institut "Jozef Stefan" at 
Ljubljana. An outline of the scenario was submitted for Government 
approval at Ministerial level. 

Realistic technical data relating to each of the plant 
conditions postulated for the exercise and the corresponding off-site 
consequences were developed by the working group and although the 
scenario was, of necessity, preplanned, it was 30 designed that those 
participating had sufficient information to enable them to generate the 
necessary data on which to base decisions for remedial and protective 
actions. This latter aspect was particularly relevant to decision making 
in relation to off-site radiological consequences. Precautions were 
taken in the design of the scenario to ensure that the various "on-site" 
aspects of the exercise procedures should not interfere adversely with 
the routine "on-line" operation of the nuclear power plant; a separate 
shift staff carrying out normal operating duties was retained for this 
purpose. 
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4.5 Summary of the POSAVJE 82 Scenario 

4.5.1. Role of the IAEA Mission 

Although the major theme of the scenario was based on a 
postulated accident at the KRSKO Nuclear Power Plant and its resultant 
consequences on and off the site, it also provided local, Republic and 
National Authorities with a suitable opportunity to exercise a number of 
other facets of the Civil Protection Organization not immediately 
concerned with implementing remedial actions in relation to an emergency 
at the KRSKO Plant. However, the IAEA Mission was concerned, primarily, 
with assessing the on-site and off-site response in relation to the 
simulated power plant emergency and the following summary of the "POSAVJE 
82" scenario concentrates on those aspects of the exercise. 

4.5.2. Pre-exercise plant and personnel status 

A normal working day is assumed with the plant operating at 90Z 
full load (600 MW electric), all plant systems normal and all "exercise" 
participants carrying out their normal plant duties. A travelling screen 
on one of the Essential Service Water (ESW; channels is out of service 
and inoperative due to failure of its reduction gear. A four man 
maintenance team is attempting to make repairs. Number two Steam 
Generator Blow-down System cannot be operated because it3 isolating 
valve, located in the Component Cooling Building, is undergoing repairs 
by a five man maintenance team. At 08.00 hours an ESW low water level 
alarm registers in the Main Control Room, believed due to mud deposits in 
the Intake Structure pit clogging the travelling screen. Detectors on 
the Blow-down System indicate high radiation levels; an increase in level 
is also indicated by the Condenser Vacuum Pump radiation detector. These 
increases in radiation level are considered to be caused by steam 
generator tubing ruptures. 

4.5.3. Day D (Day 1 of the Exercise) 

(a) 08.00-12.00 hours 

The exercise commences with the Shift Operations Foreman 
being provided with an outline of the plant conditions summarized in 
Section 4.5.2 above. The NPP Krsko Civil Protection Headquarter's Team 
are summoned. Fire Protection (F.P.) and Technical Recovery (T.R.) 
squads are mobilized and proceed to the Site Emergency Support Shelter. 
A F.P. squad endeavours to restore the water level in the ESW system by 
clearing travelling screen deposits with a high pressure water hose. One 
T.R. squad is ordered to attempt restoring the second SSW channel. Krsko 
Town Fire Service team requested to provide assistance. A second T.R. 
squad attempt to restore the Blow-down Heat Exchanger and due to a 3eal 
failure, steam burns are received by three men, two of whom are also 
contaminated. Radiological - Chemical Protection (RBK) and First Aid 
squads are mobilized, ambulance facilities requested and one injured case 
is transported to Zagreb Clinical Centre for further medical treatment. 
Decontamination of personnel and external dose assessment is carried out 
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on site. The Technical Support Centre (TSC) in che Site Emergency 
Support shelter is activated. By 12.00 hours sufficient ESW flow is 
available and che situation is stable. 

(b) 12.00-14.00 hours 

The plant is in hot shutdown condition with contaminated 
steam 3till leaking from the Steam-genera jr Blow-down System. This 
prevents the Steam-generator Feedwater Pump Motors from being started. 
The Civil Protection Headquarters in Krsko is manned and in operation. 
RBK teams carry out plant radiation monitoring in the Steam-generator 
Blow-down area and confirm that contamination has not yet spread beyond 
the controlled are.*. At 13.00 hours the Diesel Fire Pump Oil Reservoir 
catches fire and is dealt with initially by the Site Fire Protection 
Squad, later reinforced by the Krsko Town Fire Service. The TSC contacts 
the Westinghouse Emergency Centre in Brussels to discuss the state of the 
plant. The SL0 Committee (People's Committee) is activated and proceeds 
to the TSC. A report is provided to the SLO Committee on the potential 
effects for the civilian population and a request is made for road blocks 
to be set up on access roads to the Plant. 

(c) 14.00-16.00 hours 

At 14.10 the Pressurizer Relief Tank suffers serious 
damage due to over-pressure. Radiation levels in the Containment 
Building are increasing and airborne contamination levels in che 
controlled area indicate 5.10 - 5 Ci m~ 3 (2MBqm~3) to 
8.10"4 Ci a" 3 (30MBq m ~ 3 ) . A Krsko Nuclear Power Plant "General 
On-site Emergency - Interior III" condition is declared and the 
appropriate Nuclear Emergency Plan actions are implemented. 
Non-essential staff are evacuated from the Nuclear Power Plant site. 
Persons in those areas in the vicinity of the Plant chat are potentially 
at risk are evacuated to safe areas. An RBK squad carries out off-site 
environmental measurements in Emergency Protection Zone B at points 11B 
and 12B1 and reports natural background levels. 

(d) 16.00-24.00 hours 

3v 16.00 hours che plant is still in hot shutdown 
condition and che evacuation of non-essential Nuclear Power Plant 
personnel and che necessary off-sice civil protection measures have been 
accomplished. A group of people seen walking along a road are identified 
as warehouse workers and are evacuated from che area. RBK environmental 
measurements in Emergency Protection Zone B indicate positive results. 
The plant remains stable in hot shut down condition with no expected 
deterioration. Steam-generator Auxiliary Feedwater Pumps are operable 
and steam release to the Containment is controlled. The Plant Emergency 
Control Centre and che Technical Support Centre remain manned. The 
various support teams are in the Sice Emergency Support Shelter and an 
RBK squad continues environmental monitoring in Emergency Protection Zone 
3. Radiological conditions indicate that a "General On-site Emergency -
Interior III" condition should be maintained. 
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4.5.4. Day D+l (Day 2 of the Exercise) 

(a) 00.00-08.00 hours 

Overnight, the SLO Committee and the DS Committee (People's 
Committee, Krsko Town) have evaluated the effectiveness of the off-site 
protective actions and agreed that although the radiological safety 
situation was under control, vigilance should be increased. 
Consultations were held between NPP Krsko Civil Protection Headquarters 
and the Republic Committee Civil Protection Headquarters, Headquarters of 
Krsko and Brezice Civil Protection and the Nuclear Safety Commission of 
the Republic Committee for Energy. The official bodies of the Republic 
of Croatia were provided with plant status information. Up to this time, 
no off-site assistance has been requested by the Krsko Nuclear Power 
Plant. 

At 05.20 fuel temperatures increase with evidence of some fuel 
element damage and high activity in the primary coolant. The Containment 
Spray is in operation which will reduce, the gaseous iodine level, but not 
that of the noble gases. By 06.00 the Containment Building is still 
effective, but the activity level is increasing with the Containment 
Radiation Monitor off-scale. Three members of the RBK team are 
contaminated and may have received high radiation doses. The on-site 
Health Physics Sample Assessment Laboratory is contaminated. 3ecause of 
additional cooling problems a deterioration in the plant is forecast with 
an increased release of radioactive material into the environment. An 
emergency category "General Off-site Emergency - Exterior IV" is declared. 

(b) 08.00-10.00 hours 

The plant condition continues to deteriorate with leakage 
from the primary system and increasing radiation levels and pressure in 
the Containment. Further deterioration is forecast with potential 
increased leakage from the Containment. Two release prediction scenarios 
are provided, the choice depending upon operator actions and weather 
conditions: 

Release prediction A: 1.75.10° Ci noble gases 1.75 . 10° 
3.102 Ci iodine 

Release prediction 3: 1.2.108 Ci noble gases 1.2 . LO 3 

2.104 Ci iodine 

Predicted weather categories: Pasquil A or D 

Off-site evacuation of potentially affected areas is recommended. 

(c) 10.00-15.00 hour3 

At 10.00 a short "ground-level" release of ac t iv i ty from 
the Containment occurs. Depending upon previous operator action th is is 
e i ther : 
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A : 10° Ci noble gases 
10* Ci Iodine 

or: 
B : 5 . 10 7 Ci noble gases 

6 . 10 3 'Ci iodine 

RBK teams carry out radiation measurements at points 15 31 and 
16 31 in Emergency Protection Zone 3 and results are reported to the 
Civil Protection Headquarters. 

By 12.00 hours the plant situation has stabilized and th« MPP 
Krsko Civil Protection Headquarters are able to forecast an improved 
off-site situation. 

(d) 15.0(K17.00 hours 

By 15.00 hours the release of radionuclides to the 
environment has ceased and the plant is in a shutdown condition with 
coolant re-established. RBK teams continue to carry out environmental 
radiation measurements in Emergency Protection Zone 3 where normal 
background levels are now reported. A report is provided to the 
Westinghouse Emergency Centre in Brussels that the plant situation is now 
under control. A plant status report and analysis of measurements 
carried out is provided by the MPP Krsko Civil Protection Headquarters. 

(e) 17.00 hours - exercise ends. 
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5. SUMMARY OF THE MISSION TEAM OBSERVATIONS AND IMPRESSIONS 

5.1 Assessment Criteria 

In our observation and assessment of the Krsko Emergency 
Preparedness Exercise, the IAEA Mission Team was very aware that, of 
necessity, we were limited to a sampling process because of the small 
size of our team and the number of coincident or closely consecutive 
events occurring in widely separated areas, both on and off the site. 
The senior technical staff of the Krsko Plant who were our guides and 
interpreters throughout the two day exercise, provided us with an 
excellent schedule that ensured we had an opportunity to study the 
majority of the key events and remedial actions, both on and off the 
site, as scheduled in the exercise scenario. This schedule, together 
with the helpful assistance and co-operation of our guides who encouraged 
us to observe additional aspects and events whenever we considered it 
necessary, contributed greatly to our being able to examine and assess a 
very broad spectrum of the Krsko exercise. 

Our observations and assessments were made on the basis that in 
the unlikely event of a serious nuclear accident occurring at the Krsko 
Nuclear Power Plant, those responsible for implementing tba necessary 
remedial actions should be able to satisfy two essential requirements: 

(a) recognition of the current emergency status of the plant 
and re-establishment of plant control; and, 

(b) ensuring that the appropriate protection measures are 
implemented to minimize the radiological dose to site and off-site 
personnel. 

In assessing whether, and to what extent, these requirements were 
met, we took as our guidelines two broad sets of criteria. The first of 
these were the major reommendations made by the Agency as a result of its 
mission of 24 June-1 July 1981, as discussed in Section 2.2 of this 
Report. Consideration of the extent to which there were satisfied is 
dealt with in Section 5.2 below. The second set of criteria 13 based on 
the list of key provisions 3et out in Section 4.3 of this Report. 
Consideration of the extent to which each these were satisfied is dealt 
with in Section 5.3 below. In all of our assessments we have taken into 
account that this was a training and learning experience for chose 
participating and, as discussed in Section 2.3, we have made our comments 
and conclusions on the basis of adequacy rather than perfection. 

5.2 Assessment Criteria Based on Major Recommendations of the 
Mission of 24 June-1 July 1981 

5.2.1. Integration of the relevant off-site response organizations and 
technical institutionTt into the overall plan. 

We identified the four principle off-site response organizations 
as: 
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(a) the Civil Protection Organization 
(b) the Army 
(c) the Institut Josef Stefan 
(d) the Krsico Town Local Authority (Fire Service) 

We looked closely at the way in which the different organizations 
involved in implementing the irxous emergency planning activities co
ordinated and cooperated with ?ach other, and we paid particular 
attention to those organizations concerned with implementing and 
maintaining the on-site and off-site emergency response and introduction 
of protective measures• We noted that the Civil Protection Organization 
formed an integral part of the off-site response organization and the 
majority of the off-site remedial actions were implemented under its 
direction. The Army operated in close liaison with the Civil Protection 
Organization and provided manpower and equipment for controlling movement 
from, and within, the affected area, together with contamination 
monitoring and decontamination facilities for vehicle traffic and 
personnel. 

Trained and well qualified personnel from the Institut Josef 
Stefan provided the requisite detailed environmental survey service for 
assessment of the off-site radiological hazard and worked closely with 
the Civil Protection Organization as an essential input to the initial 
stages of the off-site emergency response plan. 

We observed that the Local Authority Fire Service was equipped 
to deal with fires involving radioactive contamination and that they were 
provided with self-contained breathing apparatus and monitoring 
equipment. In addition to their off-site function, the Fire Service 
provided an emergency service to the Nuclear Power Plant as a back-up to 
Che Plant Fire Protection Squad. The Service also demonstrated the use 
of its mobile high pressure hose units for the decontamination of 
vehicles, buildings, etc. 

We found each of these organizations to be disciplined, well 
organized and capable of maintaining good communication within cheir own 
organization and with other principal organizations having a role in che 
off-sice emergency response. We were impressed by the degree of 
cooperation chat existed between them and our overall impression was that 
caey were well integrated into the Krsko Nuclear Power Plant Emergency 
Reponse Plan. 

5.2.2. Technical support base for provision of advice to 
Governmental decision makers during an emergency. 

We noted that che technical data and its assessment, upon which 
was based che advice co chose responsible for caking decisions ac che 
various Governmental levels in Che event of an emergency at che Krsko 
Nuclear Power Plant, was provided, primarily, from four main groups: 

(a) che Plant Control Room staff, for the provision of 
plant data; 
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(b) che NPP Kxsko Civil Protection Headquarters Team in che 
Plant Emergency Control Centre, for advice on plant nuclear 
safety conditions and prediction of sice and off-site hazards; 

(c) che Institut Josef Stefan, for the provision of 
environmental radiological data for determining the extent of 
che controls chat may be necessary in Che public sector 
(civilian and agriculture) due to the deposition of radioactive 
materials; 

(d) the Civil Protection Organization, which in addition Co ics 
own expertise, draws upon specialists from technical 
institutions for assessing the potential off-site consequences 
resulting from che release of radioactive materials to the 
environment, and for deciding upon any necessary remedial 
actions* 

We found that although each of these groups was capable of 
providing an adequate level of technical advice, in the case of the 
Institut Josef Stefan and the Civil Protection Organization, the number 
of people having this specialist knowledge and experience was very 
limited* Accordingly, chose participating were under considerable 
pressure* 

We considered that although the professional expertise of chose 
providing che technical support base was quice adequate, che very liaiced 
number of persons chat appeared to be available for such duties, would 
place severe limitations on the ability of chese advisory groups co 
funccion adequately over the much more extensive time period chat an 
actual emergency could demand. 

5.2.3. Role and effectiveness of che Technical Advisory Commietee 

We had discussions with members of the Technical Advisory 
commiccee, and in particular, wich Mr. J. Karuza, Plant Operations 
Superintendent, on che general procedures che Commiccee had developed for 
che re-escablishment of control of emergency situations, including che 
monitoring and assessment of the on-site and off-site environmental 
conditions, the controlled re-entry into affected areas of che plane, and 
che protection of persons on or off the site. The Committee, which has 
been established as part of che National Civil Defence Organization, 
provides a vital link between che Plant Management and che Local and 
National Authorities, and includes representation from che cwo involved 
Republics, Slovenia and Croatia. 

From our observations in che Plant Emergency Control Centre 
where che Committee's emergency procedures were put into operation, and 
where members of che Committee carried out their emergency duties, we 
have concluded that this Committee is professionally competent and 
capable of implementing che necessary emergency control fuccions, 
including the assessment of the on-site and potential off-site 
radiological hazard, and che provision of advice on che necessary 
remedial accions. 
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5.2.4. Establishment of Emergency Planning Zones in relation to 
the Krsko Nuclear Power Plant 

One of the major tables undertaken by the Technical Advisory 
Committee has been the establishment of Emergency Planning Zones (EPZs), 
centred on the Krsko Nuclear Power Plant. These are related to the 
projected radiological doses that could be incurred by individuals within 
deiined areas around the Plant from exposure due to the passage of a 
radioactive plume and that received via the ingestion pathways, and the 
levels at which remedial actions should be implemented to ensure that 
pre-defined Protective Action Guides or Intervention Levels would be 
unlikely to be exceeded. The SPZs and the Intervention Levels have been 
established on the basis of direct exposure to the passing plume (whole 
body irradiation) and the dose equivalent to specific body organs due to 
uptake of radionuclides through inhalation or ingestion. 

We noted that wall saps used by the Technical Advisory Committee 
in the Plant Emergency Control Centre clearly indicated the plume and 
ingestion exposure pathway EPZs and were used by those responsible for 
assessing the off-site hazard when advising on the introduction of 
relevant protective measures. There appeared to be a good understanding 
of what these protective measures should be and how and when they should 
be brought into operation. Our conclusions were that the Technical 
Advisory Committee had done much to implement "ha recommendations 
relating to the establishment of Emergency Protection Zones, as set out 
in the Agency's Safety Series No.55. (Reference 2 of Annex A). 

5.2.5. Establishment of Protective Action Guides In relation to the 
Krsko Nuclear Power Plant and their implementation. 

Another major task carried out by the Technical Advisory 
Committee following the recommendations made by the Agency as a result of 
its Mission in 1981 (Reference 1 of Annex A) has been the establishment 
of Protective Action Guides (PAGs) or "Intervention Levels'* and their 
adoption as an essential and integral part of the formal emergency 
preparedness arrangements for the Krsko Nuclear Power Plant. In 
particular, the recommendations contained in IAEA Safety Series No.55 
(Reference 2 of Annex A) in relation to the implementation of protective 
measures, including sheltering, use of dose prevention prophylactics, 
evacuation, control of food and water supplies, and protection of the 
agricultural food-chain, have been taken into account by the Technical 
Advisory Committee when establishing PAGs specific to the Krsko Plant. 
These PAGs are based on projected radiation dose equivalent for both 
whole body and thyroid exposure that could result from direct exposure to 
the plume, inhalation and ingestion pathways. 

We noted chat the PAGs were being implemented for both on-site and 
off-site intervention level decisions. The Technical Advisory Committee 
in che Plant Emergency Control Centre used environmental data (dose rate, 
iodine and deposition) to determine che relevant cioie projected dose 
levels and recommended appropriate mitigating actions [0-5 rem, (whole 
body), sheltering; 25 rem (chyroid), use of pocassium iodide; 5-25 rem 
(whole body), evacuacion] on che basis of their resulcs. We consider 
these procedures co have been carried out in a very capable manner. 
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5.2.6. Adequacy of the Plant Emergency Control Centre and the Site 
Emergency Support Shelter for enhancing the emergency 
response capabilities of the plant staff and its civil 
protection component. 

We made several visits to the Plant Emergency Control Centre and 
to the Site Emergency Support Shelter during the course of the Exercise 
to gain an understanding of their operation, and in particular, to assess 
the effectiveness of their response capability role in support of the 
plant and the relevant sections of the Civil Defence Organization. 

(a) Plant Emergency Control Centre 

The Plant Emergency Control Centre (PECC) adjacent to the 
main Plant Control Eloom is currently the emergency control centre for the 
Krsko Plant. This Centre was brought into use within a short time of the 
declaration of the emergency and remained in operation throughout the 
course of the Exercise. 

Despite the inadequate size of the PECC, its lack of communi
cation facilities and of visual displays, we consider that those having 
duties in the Centre carried these out in an effective, disciplined and 
realistic manner. We noted that the number of persons apparently 
available for PECC duties was very limited, resulting in very long duty 
periods for those involved. We were concerned that in the evtnt of an 
actual emergency, during which the PECC may need to be oanned over a 
prolonged period, unless these key staff could be adequately rested by 
relieving them with persons of an equally high calibre and experience, 
the PECC 3taff could be "burnt out", leading to inefficiency and errors 
in decision making. We strongly recommend that additional staff be 
trained to a sufficiently high standard to enable an adequate shift 
system to be operated in the event of a prolonged manning of the Centre. 

We also noted that the main facilities for communication between 
the PECC and other sections of the Plant and off-site organizations were 
limited to two "internal" telephone lines and two "external" lines, 
together with a direct line to the Plant Control Room. We understood 
that although the PECC has a direct line to the Westinghouse Centre in 
Brussels, it is limited to a "call back" facility from Brussels, rather 
than direct two way contact. This facility was used during the 
Exercise. We were concerned that there did not :ppear to be a printed 
formal "emergency telephone List", reliance bei. -laced on a hand 
written sheet. 

There is no data link between the Plant Control Room and the 
PECC and we consider that thi3 impeded the rapid passing of plant 
information to the PECC. We were told that the PECC telephone facilities 
were jammed during the earlier stages of the exercise and that it had 
been necessary to cut all normal telephone line connections at the 
switchboard and provide dedicated lines to specific persons, including 
those concerned with Local Government. These arrangements cook, some two 
hours co complete after which, we were assured, there were no further 
difficulties. 
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We noted the reliance placed upon the normal Plant telephone 
system and the absence of "personal" two-way radios* We believe chat the 
latter are essential for maintaining adequate contact with, and between, 
the various site and off-site remedial teams (fire, first-aid, rescue, 
damage assessment, etc.), working in conjunction with che PECC; parti
cularly under actual emergency conditions when physical damage or 
non-accessability may prevent the use of che normal telephone facilities. 
We were pleased cr see chat the PSCC contained copies of all operating 
and maintenance procedures, systems, drawings, etc-, relating to che 
Plant. In order chat those entering or having duties in Che PECC can 
obtain a rapid appreciation of the overall emergency situation without 
the need to disturb those PECC staff involved, we would like to have seen 
an "emergency status" board, properly maintained, summarizing the current 
situation in relation to the nature and status of the emergency, 
availability and deployment of resources, remedial actions taken, and 
listing key staff on duty. 

One of our criticisms of the PECC is that -J.though che concept 
of having this room adjacent to the Plant Control Room ensures chat *-here 
is good visual contact between the two, because it is within the nuclear 
facility building it is potentially vunerable in the event of major plant 
damage occurring and may, therefore, become untenable. A separate 
Centre, remote from the potential damage area of the plant and having an 
adequate video/audio link with the Plant Control Room would be less 
liable to incur physical damage in the event of an emergency. 

A further criticism is that che present PECC has insufficient 
room for the number of people who need to be present. A larger room, 
enabling those primarily concerned with assessment and decision-making co 
be separated from those concerned with communications or data processing 
is desirable and essential if the room is to be used over an extensive 
period of time, as would be che case in a real emergency. There should 
also be additional space for wall mounted data display boards, including 
site layouts and maps, allowing chem co be grouped together wich adequate 
room for those concerned with their updating, and for 3tudy by chose who 
need Co use chem. 

We Inspected and discussed with che Krsko Nuclear Power Plant 
staff, che separate Technical Support Centre currently being constructed 
within che Sice Emergency Support Centre complex. We strongly support 
che proposed cransfer of che funccions of che PECC co chis new Technical 
Support Centre and consider chac ic could do much cowards overcoming a 
number of che problems associated wich che present PECC. We, therefore, 
recommend chac che Technical Support Centre be provided with: adequate 
communication facilities, including audio/visual linkage to che Plane 
Control Room; an "emergency status" board for summarizing the current 
situation in relation co che nature and stacus of the emergency, 
availability and deployment of resources, remedial actions taken and 
listing key staff on duty; wall mounted sice layouts and off-sica maps; 
and, adequate separation between chose responsible for communication and 
data processing, and chose primarily concerned with assessment and 
decision making. 



- 22 -

(b) Site Emergency Support Shelter 

We were impressed with the concept of the Site Emergency 
Support Shelter (ESS) and the disciplined organization of the various 
emergency response teams using it. We noted that some 121 people used 
the ESS as a shelter and operational base during the two day period of 
the Exercise* This Shelter will also house the Technical Support Centre 
discussed in (a) above* 

We question whether the heating of the ESS would be adequate 
during the colder months, in the event of an emergency requiring the 
various response teams, or other personnel entering the ESS, to pass 
through the shower facilities for decontamination. 

We noted that the provision for emergency lighting was by means 
of a hand operated electrical generator. The provision of a small diesel 
or petrol stand-by generator should be considered. 

We were concerned that there was no Emergency Status Board 
providing the essential details of the emergency situation, particularly 
in relation to hazardous areas, safe routes, disposition of the various 
resonse teams and site radiological (radiation, airborne and deposition 
contamination) levels. We consider this to be an essential feature of 
any emergency operations facility. 

We also considered that the existing communication facilities 
were quite inadequate, although we were told that the ESS had only 
recently been completed and was still being equipped. We strongly 
recommend that adequate provision* be made to enable the ESS to 
communicate readily with key areas of the Plant, the PECC, and with any 
of the emergency response teams deployed outside the Shelter. 

5.2.7. Availability and distribution of Potassium Iodide tablets 

We were assured that adequate stocks of potassium iodide tablets 
were available for use in the event of a signficiant release of 
radioiodine. Each potassium iodide tablet contains 65mg of the 
prophylactic and is foil wrapped with 4 tablets per box. We were 
supplied with samples of these and a reproduction of the box cover is at 
Annex G. 

Stocks of the potassium iodide were he.d on the site and we 
understand that all apartment blocks, offices, schools, factories, etc., 
that could be affected by a release from the Krsko Plant had been issued 
with a supply of these tablets as part of the emergency preparedness pre
planning for the Krsko Plant. However, we had some doubts as to whether 
the arrangements adequately extended to all persons who may be required 
to participate in the off-site response (Civil Defense, Army, 
Fire-service, Ambulance, etc.,) and whether they are properly informed as 
to when such prophylactics should be used. We recommend that this aspect 
of distribution and use be examined to ensure that all persons who might 
be potentially at risk are issued with potassium iodide tablets and 
instructed in their use. 
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5.2.8. Sheltering policy and its use as a protective measure 

We examined the procedures set up for implementing "sheltering" 
as a protective measure both on the site and in conjunction vith the 
defined "plume exposure pathways". The "on-site" aspect was well 
conceived and carried out, excellent use being made of the Emergency 
Support Shelter and the Technical Support Centre, discussed in detail in 
Section 5.2.6 above. We observed that all doors and windows on site were 
closed and remained so throughout the Exercise and that except where 
outdoor movement was essential, all persons remained under cover. 

Off-site we observed the sheltering procedure in -he built-up area of 
Krsko town, in villages, and in conjunction with agricultural products 
and public water supplies. We noted the very effective response by 
householders, shops, etc., to the request "go inside and stop up all the 
gaps, close the doors and windows". We were impressed with this response, 
the manner in which it was checked by those having duties under the Civil 
Protection Organization, and the provision of notices on each building 
indicating that the emergency requirements had been complied with. At 
the village of Sentlenart, about 6 km from the Krsko Plant, we were able 
to observe the precautionary measures taken tx protect agricultural 
products against potential deposition of airborne contaminants. These 
included the sealing of barns containing livestock and animal fodder, the 
sealing of local well-heads, sealing of firewood to prevent resuspension 
of radionuclides when burnt, covering of local produce for human 
consumption and the sealing of the inlets to a public water supply 
storage units serving some 10,000 people. A photograph of the notice 
posted on doors of buildings and dwellings, stating "HERMETIZIRANO" 
("Sealed") and indicating that the sheltering measures had been correctly 
implemented is at Annex H. 

We considered the sheltering policy and the agricultural 
protection policy associated with the Krsko Emergency Preparedness Plan 
to be very well conceived and to have been particularly well demonstrated. 

5.2.9 Evacuation procedures for sice and off-site personnel 

The Protective Action Guides (PAGs) developed for the Krsko 
emergency preparedness arrangements include procedures for che evaluation 
of non-essential site personnel and of those off-site personnel who may 
be significantly at risk due co direcc exposure co, or inhalation or 
ingestion from, the radioactive plume. Each of chese evacuation proce
dures was carried out as an integral part of che on-site and off-sice 
emergency exercise response. 

Evacuation of non-essential 3taff from che Power Flant sice cook 
place during che afternoon of Day 1 of che Exercise. This evacuation was 
carried out on the premise that evacuacing sice personnel should be able 
co proceed co che off-sice emergency transport facilicies (coaches) 
without che need for protective measures (respirators or potassium 
iodide). The evacuation commenced at 14.20 hours and by 14.40 hours all 
non-essential staff had left che sice. We did not witness, but were 
informed, chat a "roll-call" check was made to account for all evacuating 
staff prior co cheir boarding che transport coaches, located some 150 
meters along che site approach road from che sice exic point. 
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We consider that this evacuation was carried out in an efficient 
and orderly manner. Transport facilities appeared to be adequate, 
although in the event of an accident involving a significant airborne 
inhalation hazard, it would be prudent to bring the transport coaches 
closer to the site exit in order to minimize undue exposure of evacuated 
personnel. 

Application of the PAGs resulted in a request for off-site 
evacuation up to 1.5 km downwind of the Plant during the morning of 
Day +1. As part of their demonstration of preparedness by the Civil 
Protection Organization, a full scale evacuation was carried out of a 
con.plete village located within the evacuation zone. This was commenced 
at about 08.30 hours, all persons affected carried out tne procedures set 
out in the instruction brochure and accompanying handbook, provided to the 
civilian population within the Krsko area (see Annex F) and all evacuated 
houses were marked wtth notices "EVAKIJIRANO" ("Evacuated") on entry 
doors, a photograph of which is at Annex 1. Evacuated personnel were 
accounted for by "roll call" prior to being transported by coaches to 
pre-determined safe areas. 

The evacuation was carried our in a serious and efficient 
manner. However, we were unable to determine the time scale for 
effectively implementing the complete evacuation procedure because of 
delays caused by the various news media who were concerned with recording 
the sequence of "off-site" remedial actions. In the event of an actual 
emergency evacuation, this delay would not occur and we therefore 
consider the evacuation procedures both for site and civilian personnel, 
to have been effectively demonstrated and of a high standard. 

5.2.10. Definition of the Emergency Status Levels (Emergency 
Classification System) 

In any provisions for emergency planning it is essential that 
the varius stages at which an emergency condition can exist, or through 
which it can progress, are clearly recognisable by prior definition and 
adequately indicated to all persons who may need to implement remedial 
actions or take emergency response measures. At the Krsko Nuclear Power 
Plant, four levels of Emergency Status have been introduced of increasing 
severity and hazard potential, and these are set down in the formal 
emergency preparedness arrangements for the Plant. These Status Levels 
are detailed in Section 3.2 and were applied as the Exercise progressed 
In severity: 

We consider the procedures developed for identifying the various 
levels in relation to the potential hazard to be adequate, and to have 
been correctly interpreted by those who were required to implement them. 
We have some reservations on the efficacy of the Emergency Status 
annunciating procedure as we do not consider that the Plant Public 
Address System can be heard or correctly understood in certain poten
tially hazardous areas of the plant due to the high background noise 
level. Consideration should be given to either improving the audibility 
In those areas, or employing a visual indication of change in Emergency 
Status. 

http://con.pl
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5.2.11. Effectiveness of formal training of personnel in radio
logical emergency response planning and emergency preparedness 

The preparation of the Exercise Scenario and the way in which 
the Exercise was carried out by all those participating assured us that 
there had been an effective formal training effort for representative 
members of the Krsko Nuclear Power Plant, the supporting Governmental 
organizations such as the Civil Protection Organization and of the 
relevant technical institutions, 3uch as the InstiCut Jozef Stefan. We 
were impressed with the degree of professionalism exhibited by these 
personnel in relation to radiological emergency response planning and 
emergency preparedness. We were concerned, however, with the very 
limited number of people who had received this degree of training and 
consider that in the event of an actual emergency, each of these 
organizations would find its trained personnel under considerable stress 
as there would be minimal relief backing. 

We strongly recommend that additional persons from each of the 
relevant participating organization receive formal training in the 
various radiological emergency response planning and emergency prepared
ness disciplines in order to augment without delay, the limited cadre of 
trained personnel currently available. 

5.3 Assessment of Emergency Response Based on Key Response Criteria 

5.3.1. Recognition of the emergency situation, its potential and its 
initial classification 

Following a major plant failure, limitation of the potential 
on-site and off-site consequences can be very dependent upon the efficacy 
with which plant control is re-established. This in turn will depend 
upon the initial reaction of the operating staff, and particularly the 
Plant Control Room staff, to the initiating events and their ability to 
make a balanced judgement of the immediate accident potential, appreciate 
the need to declare an "emergency" condition, and determine the relevant 
emergency status level. 

We consider that the "Exercise" Control Room staff demonstrated 
their ability c^ assess the accident potential and determine its 
appropriate emergency status level. We were aware, however, chat an 
exercise scenario represents an artificial situation which, by ics 
nature, tends co prompt the operator into a particular course of action 
and which cannot simulate the stress chat would be associated with an 
actual accident in which rapidly changing plant conditions muse be 
rationalized and assessed, possibly under adverse physical conditions. 
We, therefore, recommend chat all Plant Control Room operators 
participate regularly in "drills" (as a sub-component of an exercise) in 
che recognicion and assessmenc of adverse plant conditions and che 
various relevant emergency status levels. 
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5.3.2. Re-establishment and maintenance of control of damaged and non-
damaged plant 

The ability to re-establish and maintain an adequate level of 
control of damaged or affected plant as soon as reasonably possible 
following a reactor accident is an essential aspect of emergency 
preparedness. It is also necessary to maintain control of all non-
affected plant, particularly where its continued operation is supportive 
of the overall plant safety status. 

Provision was made in the Krsko Emergency Exercise Scenario for 
exercising these particular aspects of emergency preparedness and we were 
able to assess some of these in our observations of the operation of the 
Plant Control Room and the adjacent Plant Emergency Control Centre. 
Plant conditions indicative of a Steam Generator tube rupture were 
provided to the 6 man team simulating the Plant Control Room shift 3taff 
at the commencement of the Exercise at 08.00 hours on Day 0. By 08.03 
hours the reactor had been scrammed and the appropriate notification and 
team mobilization procedures commenced. 

As an example of maintaining control of non-damaged plant, we 
noted that during the initial four hours of the Exercise (08.00-12.00 on 
Day D) the Fire Protection Squad, later supplemented by the Krsko Town 
Fire Service, continued their earlier attempts to clear debris from the 
Essential Service Water travelling screens. This task was considered to 
have been completed by 12.00 hours. 

5.3.3. Mustering of, and accounting for, personnel 

To ensure that the time of senior staff is not wasted in 
attempting to ascertain the whereabouts of persons unaccounted for, 
following the declaration of an emergency situation, and to avoid 
unnecessary search and rescue operations to ascertain their safety, it is 
essential that all persons on the site comply with the appropriate 
personnel mustering and accounting procedures. 

The procedures by which the majority of plant personnel, and 
particularly key staff, change from their civilian to their Civil 
Protection role on the declaration of an emergency does much to ensure 
chat these aspects are properly implemented. In the Site Emergency 
Support Shelter we observed che mustering and accounting procedures for 
che various Civil Protection Teams and consider that these were carried 
out promptly and efficiently. However, to reduce che possibility of 
plant staff placing themse1 as at risk when evacuating plant areas in che 
event of an emergency, we would like to see a greater use of "safe exit 
route" signs for directing persons from potential hazard areas via least 
hazardous routes to their respective mustering and "roll-call" points. 

5.3.4 Alerting off-site organizations 

Provision for liaison and cooperation with the various off-site 
organizations such as local and national public authorities, public 
services (fire, ambulance, police) che media, etc., is an essential 
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component of a nuclear power plant's emergency arrangements. Such 
provisions must include a formal and effective notification procedure for 
alerting all components of Che off-site response organization within an 
adequate time scale* The off-site organizations associated with the 
Krsko Plant include the highly integrated Civil Protection Organization, 
the Institut Josef Stefan and the various public services. We saw 
nothing to suggest that the alerting of these organizations was in any 
way unsatisfactory or unduly delayed. 

5.3.5. Establishment and maintenance of adequate lines of communication 

Effective co-ordination of the various facets of the Emergency 
organization [Plant Emergency Control Centre, Site Remedial Teams, Civil 
Defence Organization, Technical Institutes, Army, Local Authority 
services, etc] can only be achieved if there is adequate and efficient 
communication between them. This will depend both on the provision of 
suitable communication media (telephone, telex, radio, verbal, etc.) and 
on how the necessary information being communicated is presented to the 
recipient. The Plant Emergency Control Centre is currently the main 
focus for communications on the site and a number of comments on this 
aspect of its facilities an^ operation have been made in Section 
5.2.6(a). The main focal t xnt for off-site communication was the Local 
Civil Defence Headquarters in Krsko town which maintained liaison with 
the Plant, field survey and control units, the Local Authorities, 
National Civil Defence Headquarters and the media. 

We were concerned with the limited communication facilities 
available on the site, in particular, that the various remedial teams 
required to enter the affected plant area were not provided with two-way 
portable radios, and were therefore unable to communicate directly with 
the Plant Emergency Control Centre and the Site Emergency Support 
Shelter, nor with each other. It must be assumed that in Che event of an 
actual plant emergency, normal plant telephone facilities may not be 
operable. Moreover, che need to vacate Che affected plant area in order 
to telephone can waste vical time, result in descriptive error: when 
relaying information on affected plant or receiving remedial instruc
tions, and significantly increase the radiation dose because of the 
additional time chat muse be spent in che radiation area. Ic must also 
be recognized chat any person within the affected area who is unable to 
communicate directly with chose outside the area who are responsible for 
controlling his movements and, hence, his safety, is particularly 
vunerable because of che potentially hazardous and changing nature of his 
working environment. Even che use of simple "direcc-wire" celephones 
would have gone a long way cowards remedying chis problem. 

Despite what we could only regard as inadequate communication 
facilities, we were impressed with the manner in which verbal information 
was communicated, presented and assimilated. We consider chat che Plane 
and che various off-sice response organizations, even though hampered by 
inadequate communication facilities, maintained a high standard of 
internal and inter-organizational communication throughout the two day 
period of the Exercise and reflected a substantial and effective training 
programme. We recommend that this training be maintained and reinforced, 
particularly at che Plane level, by che provision of additional 
communication equipment where required. 
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5.3.6. Establishing the access control point into the affected plant 
area 

During the early stages of an emergency, after the nature and 
general location of the incident area has been determined, it is usually 
necessary to obtain access into this area for reconnaisance and initial 
damage control or repair. Access may also be required into other 
affected plant areas in order to carry out particular emergency 
procedures such as the closing of isolating valves. All such access 
should be strictly controlled and made via a designated access control 
point where the movement of all persons (including those concerned with 
rescue, first-aid and fire control) into and within the affected area is 
properly supervised with adequate control on dosimetry and the use of 
breathing apparatus. 

At the Krsko Plant the Site Emergency Support Shelter also 
serves as the control point for persons proceeding into the affected 
plant area and a record of all such movements is maintained. At 09.14 
hours on Day D of the Exercise we observed the entry of the initial 
reconnaisance/repair team into the Blow-down System Heat Exchanger Room 
in which there was a high noise level and considerable steam. Although 
this team was equipped with self-contained breathing apparatus, we saw no 
measurements carried out to ascertain whether the area presented a 
potential radiological hazard from either direct radiation or airborne 
contaminants. Nor did we see any indication that the team carried (or 
checked) direct reading dosimeters, they were not provided with radio 
facilities and had to retire from the area and telephone in order to 
report back to, and receive instructions from, the Site Emergency Support 
Shelter or the Plant Emergency Control Centre. We did see one man 
wearing a "nose" respirator spraying the area with some form of liquid, 
but were unable to ascertain the purpose of this procedure. We assumed 
that this vas a contaminant-fixative agent for limiting resuspension cc 
radioactive particulate into the surrounding air. For the purpose of the 
Exercise it was assumed that four persons from this team were injured in 
the vicinity of the Heat Exchanger and could not be moved when the team 
evacuated the area. These were not located or treated by the First Aid 
Team until 09.38 hours. 

We consider that the Site Emergency Support Shelter provides an 
excellent base from which to control the general movement of the various 
remedial teams. However, the Exercise involved the need for these teams 
to operate within the nuclear plant area and we were concerned that the 
Shelter was too remote from the affected area to be able to implement and 
maintain adequate communication in support of the very close liaison 
necessary for ensuring that such teams are adequately supervised and 
protected in what may be a rapidly changing hazardous environment. For 
this purpose we consider that an access control point should have been 
established on the basis of a radiological survey, as close to the 
affected area as possible and consistent with maintaining an adequate 
level of radiological and conventional safety. This access control point 
should have included provisions for "lapsed time" recording for persons 
wearing breathing apparatus; issue and retrieval of dosimeters of a type 
consistent with the radiological hazard; recording of those persons 
working within the affected area, their location and any limitation on 
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the time they may remain within the area; adequate communication with 
chose working within the affected area, the Site Emergency Support 
Shelter and the Plant Emergency Control Centre. 

We strongly recommend that che procedures for establishing an 
effective access control point for controlling access into the affected 
area of the nuclear plant, be incorporated into the Krsko Emergency 
Response Plan. 

5.3.7 On-site radiological hazard assessment 

In che event of a site emergency involving the integrity of the 
nuclear plant, assessment of the prevailing on-site radiological 
conditions must receive high priority so that the various accident 
response teams can carry out their respective functions without incurring 
unforeseen or unacceptable radiological exposures, this assessment must 
be based on radiological surveys of the 3ite, carried out as soon as 
possible after the emergency situation is recognized. In addition to the 
measurement of radiation dose rates, sampling should be carried out tor 
the assessment of airborne and surface contamination levels, including 
(where appropriate) contamination due to radioiodines. 

These radiological surveys must be continued and if necessary, 
extended, throughout the period of the emergency by additional surveys 
carried out at a frequency consistent with recognizing any significant 
changes in the radiological status of the plant and occupied areas of the 
site. Such surveys must take into account the nature and magnitude of 
the potential hazards. We were concerned that we saw little provision 
for chis post-accident monitoring. 

In addition to being able to measure radiation dose-rates at 
normal plant radiation levels [e.g., milli-rads per hour], instruments 
should be available that are capable of measuring up to the potentially 
high dose-rates [e.g., kllo-rads per hour] that may exist under emergency 
conditions. For example, we noted chac the Exercise Scenario postulated 
that che Stack Monitor had gone "off-scale", thus leaving che operator 
with no indication of che magnitude of the release. We consider that 
there is a need to provide for such indication to ensure that in the 
event of an accident in which the release radiation levels may signifi
cantly exceed those associated with che "design basis accident", actual 
radiation levels can still be measured. We believe chat che provision of 
relativel/ 3imple and inexpensive high level monitoring equipment at 
strategic points wichin che plant such as in che Concainmenc and ac 
pocentlal release poincs such as che Steam Generator Safety Valves and 
the Stack, could do much Co overcome chis problem. 

During che inicial stages of che Exercise (09.38 hours on Day D) 
we observed air sampled being taken in che affected area of che Plant by 
a Health Physics Surveyor and were concerned chac although he wore 
suitable protective clothing, he did not wear any form of respiratory 
protection. Nor did we see any measurements made to check whether the 
radiation dose rates within che area were wichin acceptable limits. As 
with other members of remedial squads, che Surveyor was not equipped with 
two-way radio and could noc cherefore be used co aaxioum effecc. 
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We were told that air samplers fitted with iodine filters are 
positioned at some 4 or 5 fixed points around the site boundary fence. 
These operate on a continuous basis and we were assured that samples were 
collected and analyzed shortly after the start of the Exercise. Although 
these samples should provide an indication of the presence of radio-
iodines associated with a ground level release of airborne activity 
across the site boundary, we do not consider that the results should be 
assumed as indicative of the presence (or absence) of radioiodines within 
the confines of any affected plant area. Moreover, in the case of an 
elevated release, or one in which the plume is sufficiently narrow as to 
pass between adjacent detectors, the Lack of response may give a false 
impression and lead to an under-estimation of the magnitude of the 
release. For these reasons we would recommend that the "fixed position" 
radioiodine monitoring be supplemented by additional "ad-hoc" monitoring 
at those places within the plant where persons could be at risk. The 
availability of such "plant specific" radioiodine data should enable 
"safe" areas of plant to be delineated and reduce the unnecessary use of 
respiratory equipment. 

We consider that although the assessment of the postulated 
on-site radiological hazard was carried out in a competent and 
satisfactory manner, the extent of the radiological surveys upon which 
such assessments must be based was very limited and in our opinion would 
have proved quite inadequate in the event of an actual emergency. We 
gained the impression that this was due more to a lack of suitable 
monitoring equipment, rather than a shortage of trained personnel. We 
strongly recommend that this aspect of the site emergency response be re
examined with a view to strengthening the procedures and providing 
suitable and sufficient equipment, so that in the event of an emergency, 
a satisfactory on-site radiological hazard assessment can be carried out. 

5.3.8. Provision of rescue, first-aid and hospitalization services 

The initiating stages of an Emergency say involve explosion, 
fire, steam line ruptures, missile generation, etc., and result in plant 
personnel being trapped and injured. Physical injuries may include 
shock, burns, lacerations and fractures, and may be further complicated 
by potential radiological exposure due to direct (whole body) irradia
tion, specific organ (thyroid, lung) irradiation due to inhalation, and 
the intake of radioactive contaminants via wound-paths. Properly trained 
Rescue and First-aid teams must therefore be available to deal with such 
casualties as an essential part of the initial emergency response. They 
oust be backed by an adequate on-site medical facility capable of 
determining those cases which require hospitalization and dealing with 
those which do not. 

These services were exercised during the initial stages of the 
Exercises when three members of the Technical Rescue (TR) squad were 
assumed to have been trapped and injured in the vicinity of the Blow-
down Heat Exchanger, two being contaminated and one having 3erious 
injuries. Motification of this "incident" was given at 09.17 hours. The 
First*Aid and the Radiobiological-Chemical Protection (RBK) squads 
arrived at the Decontamination facility to don their protective clothing 
at 09.31 hours and moved into the affected area at 09.38 hours. We noted 
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chat self-air respirators vere worn by members of che First-Aid Squad but 
not by che RBK squad member carrying out che air-sampling. We consider 
chat until proven otherwise, all persons entering an area of potential 
airborne hazard should use respiratory protection. 

During che whole of che rescue and first-aid procedures ve saw 
no indication chat teas members wore, or read, direct indicating 
dosimeters (such as Quartz Fibre Electrometers), nor did we see any 
control being exercised on Cheir potential exposure. We consider dose 
observation during rescue operations to be a very necessary radiological 
control procedure bearing in mind chat under accident conditions, che 
normal "static" dose contours may have been replaced by high transient 
doserates. 

Our major criticism of chis part of the first-aid rescue 
exercise was chat the numbers participating in the First-aid and RBK 
squads in the affected area should have been restricted as some 50Z of 
chose present were not usefully engaged and would have resulted in a 
number of unnecessary radiation exposures. Only chose members or che 
squads necessary for treatment and rescue should be allowed into the 
affected area, the remainder being held in reserve as a "back-up" should 
the physical or radiological conditions within che area limic che 
occupation time. 

Mo use was made of "casualty make-up" to simulate che injuries 
received by che T3. Squad casualcies and chis liaiced che sense of realism 
in che accions and creatmeht carried out by che First-aid Sqttad. The 
"seriously injured" casualty was carried by stretcher Co che Sice 
Medical Centre, no attempt being made co use che sice ambulance. In che 
case of serious injuries, particularly chose involving fractures, and 
und~r adverse weacher condicions, we consider chat use of che sice 
ambulance should form an integral part of the first-aid and rescue 
procedures. 

We noted chat on arrival at the Medical Centre, all squad 
members entered che treatment area, whereas only che cwo stretcher 
bearers were necessary. As all squad members were potentially contami
nated and no contamination control was exercised within the Medical 
Centre, in an actual emergency involving significant contamination 
levels, the whole of chis cencre would have been contaminated. We saw no 
segregated facilities in the Medical Centre for che treatment of 
contaminated casualcies although we were cold chac unless che injuries 
are serious, deconcaminacion calces place in che main Plane building prior 
co cransferring che casualty co che Medical Cencre. In cases of serious 
injury, any necessary decontamination is carried out ac che hospical. 
Following assessmenc of injuries and inicial creacment, che casualcy was 
transported ac 09.30 hours by ambulance from che Medical Centre to 
Brezice Hospital for further medical treatment. A report on his 
"condition" was provided by the hospical co che sice lacer in che day. 
We observed che decontamination of che minor casualcies in che main Plane 
building and considered chese procedures co be sacisfaccory. 

We strongly recommend chac che current rescue and first-aid 
procedures be reviewed with the objective of ensuring chat che radiation 
dose received by the squad members will be as low as reasonably practi-



- 32 -

cable and that there is no unnecessary spread of contamination, particu
larly within the Medical Centre. To assist in achieving the latter 
objective we recommend that one section of the Medical Centre be 
segregated and fitted for dealing with contaminated casualties, as in 
many instances, the treatment of injuries must take priority over 
decontamination of the injured person. We also recommend that future 
First-aid Squad exercises should include realistic injury simulation, by 
the use of make-up or "aoulage" kits. 

5.3.9. Fire Fighting and fire control 

Fire fighting under nuclear emergency conditions may be 
complicated by the need to wear suitable protective clothing (including 
self-contained respiratory equipment) to avoid exposure to airborne 
radioactive contaminents and to control movement within the affected area 
to ensure that the relevant dose control limits are not exceeded. The 
"on-site" fire demonstration carried out as part of the Exercise was 
performed outside the boundary of the nuclear plant building and 
therefore did not present the potential for a radiological control 
problem. 

This demonstration was carried out on Day 0 of the Exercise in 
the vicinity of the diesel Fire Pump Oil Reservoir, using an ignited 
surface oil spill as the fire source. The fire warning siren sounded at 
13*10 hours and the Fire Protection Squad proceeded to the scene of the 
fire and were joined at 13.15 hours by the Krsko Fire Brigade. The fire 
was dealt with using foam generators and was extinguished by 13.13 
hours. It was noted that the Site Fire Protection Squad and the Xrsko 
Fire Brigade vehicles carried stocks of self"contained respiratory 
equipment• 

We consider that this aspect of the fire control exercise was 
carried out in a very r mpetent manner although we noted chat the Sits 
Fire Protection Squad had proceeded to man their vehicle some 9 minut?s 
before the fire warning was sounded and the exercise did not therefore 
provide an accurate indication of che time lapse between notification of 
a fire and the ability to commence effective action. 

As part of the off-site Exercise on the afternoon of Day D+l, we 
witnessed a fire fighting demonstration by the Krsko Fire Brigade in 
which it was postulated that a house in the contaminated area down wind 
from the Krsko Plant had caught fire. A large fire was ignited behind 
one of che village houses for chis purpose and we noted that members of 
che fire team were adequately procecced against airborne contamination 
and wore self-contained respiratory equipment throughout chis part of che 
Exercise. We consider chat this demonstration was performed in a very 
competent and disciplined manner. Some monitoring of personnel and 
equipment appeared to be carried out during che Exercise, but we were 
unable co ascertain che precise extent. 

In general, we consider that the fire fighting and fire control 
provisions demonstrated during chis exercise were of a very satisfactory 
standard although we recommend chat further consideration be given co che 
radiological control problems associated with fire fighting in high 
radiation or contamination areas of the nuclear plant. 
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5.3.10. Damage assessment and repair under energency conditions 

An essential element in restoring control of the plant following 
an accident is an ability to carry out rapid assessment of plant damage 
and to make effective repairs, even though these may only be of a 
temporary nature; for example, the temporary sealing of a rupture in a 
depressurized circuit to prevent further escape of radioactive contami
nants, or the re-establishment of a cooling circuit by the ad-hoc use of 
temporary pipework to enable a damaged line to be by-passed and isolated. 

At the Krsko Plane Che Technical Rescue Squad (TRS) is 
responsible for this function. In the event of a site emergency, the 
Squad assembles in the Site Emergency Support Shelter and proceeds to the 
affected plant area as directed by the Plant Emergency Control Centre. 

We observed the entry of this Squad into the Blow-down Heat 
Exchanger area at 09.14 hours, some 1^/4 hours after the Exercise 
commenced. The Squad members wore appropriate radiological protective 
clothing and self-contained breathing apparatus, but we did not observe 
any attempt to monitor or assess whether there was a potential radio
logical contamination hazard within the affected area. The Squad left 
the area (except for the four "casualties" referred to in Section 5.3.8), 
in order to report their observations. As discussed in Section 5.3.5, 
the Squad was not provided with two-way radio communication and therefore 
had to rely on the plant telephone system. For reasons we have already 
stated in Section 5.3.5 we find this an unsatisfactory procedure and 
recommend that this Squad, and others who may be required to operate 
within the nuclear plant area, be equipped to maintain co; tinuous contact 
with those outside the area responsible for their control or relying upon 
their advice. 

We were unable to observe the return of this team to the 
affected area and the completion of their emergency "repairs" although we 
understood from the Krsko Plant Exercise Svaluators that this work had 
been completed in a satisfactory manner. In the Plant Emergency Control 
Centre we were able to examine the dose data estimated for this repair 
work prior to the Squad carrying out the repairs, and the re-assessed 
dose data following the return of the Squad to Che Site Emergency Support 
Shelter. We considered this control to be satisfactory. 

5.3.11 Off-site radiological hazard assessment 

The ability to assess the potential off-site hazard due to a 
release or potential release of radioactive materials from the plant to 
the environment as the consequence of a nuclear accident is a vital pre
requisite for determining the appropriate level of remedial action for 
the protection of persons off the site and of the time scale within which 
such action muse be implemented. The environmental (off-sice) survey 
data that should form the basis for this assessment is related co two 
distinct protective aspects and time scales; assessment of the immediate 
hazard from exposure Co the radioactive plume during its passage; and, 
the longer term hazard associated with exposure to radionuclides 
deposited from the plume. Survey data for the immediate hazard should 
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include measurements of the gamma (whole body) dose-rate, the airborne 
concentration of particulate radionuclides and the concentration of 
radioiodine in air. For assessing the nature and extent of the controls 
relating to the longer term hazard, survey data should include measure
ments of the dose-rates from, and isotopic analysis and quantification 
of, the deposited radionuclides, demarcation of contaminated areas, 
measurement of the concentration of radioiodine (Iodine 131) and other 
relevant radionuclides in milk and other agricultural products associated 
with potential exposure via the food chain pathways. 

The off-site surveys were divided between three main organi
zations; the Krsko Plant survey team which concentrated on the immediate 
off-site hazard and, particularly, the iodine inhalation hazard and whose 
surveys and assessments are limited to within 1.5 km of the plant; the 
Institut Josef Stefan survey team which made assessments of deposition 
and the longer term environmental hazard; and, the Civil Protection 
organization which was intended to provide an input to both the immediate 
and the longer term off-site hazard assessment. Although we were able to 
observe some of the off-site radiological survey procedures carried out 
by each of these organizations, the limitations posed by the size of the 
Mission team and the time available prevented us from making a detailed 
assessment of each of the components of this aspect of emergency 
response. In particular, we were unable to observe any of Che supportive 
analytical work that (we were told) was being provided by the Institut 
Josef Stefan in Ljubljana for the assessment of agricultural samples 
taken in the affected off-site areas by the mobile field survey teams. 

We noted that the Krsko Plant team was well equipped to survey 
the immediate inhalation hazard but we were concerned that the team did 
not appear to be as familiar as we considered necessary, with the 
operation of their equipment and how they should use it for assessing the 
presence of a radioactive plume and the nature of the hazard. Unless 
this type of equipment is used correctly it can give very misleading 
results which in turn can lead to incorrect decisions by those respon
sible for assessing the necessary off-site protective actions. 

It is likely chat for che first few hours following a gaseous 
release of radioactive material to the environment, the Krsko Plant teams 
will be che only ones available to carry out the essential envi-onmental 
hazard assessment on which chose responsible for implementing the 
appropriate off-site procective actions can base their decisions. We 
strongly recommend, therefore, that all teams involved with surveying for 
che initial inhalation hazard be thoroughly trained in che procedures for 
determining the presence of a radioactive plume and totally familiar with 
the operation of th equipment with which they are provided for assessing 
Its potential hazard. 

The Institut Josef Stefan had two environmental survey vehicles 
and teams in operation throughout the majority of the Exercise. We noted 
chat chese vehicles were very well equipped co carry out <* wide range of 
environmental survey work, including assessment of meteorological 
conditions, and we were impressed with the technical calibre of che 
Institut staff who operated them. We understood chat chese ceams could 
carry out assessments of the immediate inhalation hazard due to che 
passage of a radioactive plume as well as comprehensive environmental 
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surveys, including agricultural sampling, for the assessment of the 
environmental hazard due to radionuclide deposition. We consider that, 
currently, these tvo teams provide the majority of the supportive 
environmental surveys upon which, in the event of an emergency, the 
off-site hazard assessment would be based. 

The Civil Protection and Army had a number of environmental 
3urvey teams operating over a large area "down wind'* of the Krsko Plant, 
including K.rsk.0 town, and were responsible for exercising radiological 
control on all movements in and out of the affected area. We noted that 
these teams were equipped to measure radiation and contamination levels. 
However, as discussed more fully in Section 5.3.12, the sensitivity and 
range of this equipment is related to civil defence rather than normal 
environmental protection needs and we were uncertain whether, in 
practice, although they would be able to detect most gross radiological 
hazards, they would have been capable of providing the necessary 
sensitivity for this type of environmental survey. We understood that 
these teams had provision for carrying out inhalation hazard surveys, 
although we did not have an opportunity to observe them in operation. 

Assessment of the off-site radiological hazard and advice on the 
appropriate remedial actions is based on the field survey data provided 
to the Plant Emergency Control Centre (PECC) and the Local Civil 
Protection Organization Headquarters (CPOHQ) in Krs.co town by the various 
survey teams discussed above. The PECC assesses the immediate 
(inhalation) hazard out to 1.5 km from the Plant and advises the CPOHQ on 
the necessary remedial actions. For distances beyond 1.5 km the various 
field survey teams report to the CPOHQ where.the immediate hazard and the 
longer term environmental hazards are assessed and decisions on 
appropriate countermeasures taken, prior to their implementation by Civil 
Protection personnel within the affected area. 

From our observations, both in the PECC and the CPOHQ, we 
consider that the ability to assess the off-site radiological hazard and 
implement appropriate remedial measures was adequately demonstrated. We 
noted that by 13.00 hours on Day D+-1 of the Exercise, the PECC had 
adequate data upon which to implement control in the off-site area out to 
its limit of 1500 metres. We were concerned that a number of the 
procedures used in the PECC and the CPOHQ to process the incoming survey 
data appeared to be complex and time consuming. Although nomograms were 
used to assist in the calculation of projected dose equivalents from 
field instrument readings, we considered these also were complex. 
However, we were pleased to note that the PECC and the CPOHQ staff were 
using identical nomograms and assessment procedures. In order to 
3implify the assessment calculations and reduce time required for their 
completion we would like to have seen a greater use of simple computing 
aids such as those offered by the more advanced "hand held" electronic 
calculators. However, we recommend that consideration be given to the 
use of the more recently developed computerized aids for accident 
assessment, including micro-computers, with their attendant relatively 
simpler procedures for determining the appropriate dose data on which to 
implement the Protective Action Guides. 

We gained the impression that the number of persons available 
who are technically familiar with the assessment procedures and 
associated calculations is very limited and that in the event of a major 
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accident with prolonged consequential control requirements, the current 
trained manpower resources would prove inadequate. We noted that at the 
CPOHQ, many of these assessment procedures were being applied by 
non-professional people under the guidance of one technical person from 
the Institut Josef Stefan who provided assistance with the use of the 
nomograms and the necessary calculations. We were concerned that without 
this guidance and assistance, the complexity of the procedures was likely 
to result in errors in assessment, leading in turn to incorrect advice on 
the implementation of countermeasures. We concluded that simple 
instruction manuals are required in this area. 

It must be recognized that without complete reliability in Che 
processing of che environmental survey data, the entire off-site response 
capability is put at risk, and ve strongly recommend that these proce
dures be re-examined with a view to their simplification. We also 
recommend chat more use be made of professionally qualified staff for 
supervising the calculations associated with the assessment of the 
off-site hazard. In the Plant Emergency Control Centre, we would like 
to see a less complex presentation of the locally derived meteorological 
data. 

5.3.12 Coordination with off-site emergency services 

One of the prime purposes of a full scale emergency exercise is 
to check whether the various off-site emergency services can function in 
a coordinated manner, one with the other, and with che Plant emergency 
control organization. At Che Krsko Plant, Che unique nature of Che Civil 
Protection Organization and che provision for plant personnel to take up 
cheir Civil Protection roles immediately on the declaration cf an 
emergency, does much to ensure a smooth transition to an integrated 
emergency service covering both on-site and off-site response. We were 
able to observe * number of the off-site services in operation and were 
particularly impressed with the degree of cooperation between them. Nor 
did we see any significant Interface difficulties between them or with 
che Plant Emergency Control Centre in terms of overall coordination. 
However, we were concerned chat the lack of uniformity in the type and 
sensicivlcy of che various monitoring instruments used by che different 
organizations for measurement of Che environmental radiological condi
tions would, in Che event of a release from the Plant resulting in 
measurable levels of airborne and deposited radionuclides in che off-
sice environment, have created significant difficulties and confusion. 
Although che instruments used by che Nuclear Power Plant monitoring team, 
and by che environmental monitoring team of che Institut Josef Stefan 
were of sufficient sensitivity Co detecc signficiant changes in che 
environmental background, those used by che Civil Protection Organization 
and the Army were designed, primarily, for civil defence purposes (e.g. 
0.1 mr/hour Co 500r/hour) and would be incapable of indicating che 
relatively low levels and small changes in level that are more likely Co 
be associated with che environmental impacts of an accident at che 
Nuclear Power Plant. However, for a grosu release of radioactive 
materials they could be useful. 

We recommend chat che sensitivity, energy response and units of 
measurement of che environmental monitoring instruments used by che 
various off-site emergency organizations be reviewed co ensure that in 
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the event of an actual emergency, the measurements made by one 
organization will be comparable vith those made by other participating 
organizations, without presenting an interface problem. 

5.3.13 Provision of off-site movement control and decontamination 

Strict control of traffic into the potentially contaminated 
off-site area and decontamination of vehicles leaving the area is an 
important aspect in restricting the spread of contamination. We observed 
the effective use of "road blocks" for controlling the movement of 
traffic into, and from, the affected area, operating in conjunction with 
a fire control unit which provided a high pressure cold water spray in 
conjunction with brush and detergent cleaning for vehicle decontami
nation. We considered this to be a very practical and effective 
demonstration for dealing with readily removable contaminants. In 
practice, however, it is likely that some surface contaminants will not 
be removable by these relatively simple procedures and it will be 
necessary to supplement them with more rigourous techniques such as steam 
cleaning and the use of chemical decontamlnants• We recommend that those 
responsible for the off-site decontamination procedures should consider 
the need for additional provisions for dealing with less readily 
removable contaminants. A photograph of vehicle decontamination is at 
Annex I. 

It is also important to minimize the potential exposure of those 
persons off the site who may have been contaminated, by providing 
adequate decontamination facilities. We visited two such facilities in 
the form of Army "field units" each providing cold water shower 
decontamination on a "walk through" basis. The units were provided with 
soap and towels and could cater for a number of persons at any one time. 
Again, we considered this to have been an effective and practical 
demonstration. However, these field units were supplied only with cold 
water and we consider that a more efficient removal of contaminants as 
well as less physical discomfort to the users, especially under winter 
conditions, could be achieved if some provision could be made for water 
heating. A photograph of a personnel decontamintion "field unit" is at 
Annex I. 

5.3.14 Communication with the public - off-site alerting procedures and 
provision of information for persons who aay be at risk. 

Adequate and effective communication between the emergency 
organization and the public is an essential pre-requisite for achieving a 
successful off-site emergency response and must be established as an 
integral part of the overall emergency response plan. At the emergency 
planning stage, members of the public who might be at risk in the event 
of an emergency must be provided with readily understood explanations and 
instructions regarding the nature of the potential off-site hazard that 
might be associated with an accident, the procedures they aay need to 
adopt for protection, the instructions they should follow and the manner 
in '•'hich those required to take protective action will be notified. 

Alerting procedures for persons on the site have already been 
discussed in Sections 3.2 and 5.2.10 and the following comments relate to 
the off-site procedures. Prior to the Exercise, all premises and 
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households had received copies of a brochure and accompanying handbook 
"Xako Bomo Pomagali Sebi in Drugim Ob Morebitni Jedrski Sesreci" ("How we 
can help ourselves or others in case of a possible nuclear accident"), 
shown at Annex F, which gives details of the off-site alerting procedures 
and actions to be taken* We consider these to be an excellent* brochure 
and handbook, clear and concise, and in our experience, one of the most 
effective we have seen. Our observations of the response to the off-site 
alert indicated that the procedures set out in the handbook were well 
understood and implemented in a most thorough manner. 

An "Exterior IV - general off-site alert" was declared at 08.00 
hours on Day D+l with a recommendation from the Plant Emergency Control 
Centre for preventative evacuation within the affected down wind area of 
the Plant out to 1.5 km. Because the Exercise had received considerable 
advance publicity aud preparation, including a requirement that Day D M 
(a Saturday) should be treated as a normal working day by shops, business 
premises and schools, in order to assess their off-site response, there 
could be no significant "surprise" element in the Exercise off-site 
alerting procedures. 

We wê -e able to observe a full scale demonstration of the 
evacuation procedures carried out by one village within this area. This 
has been discussed in detail in Section 5.2.9. From our observations we 
estimated that the evacuation of the affected off-site area would have 
been completed within one hour. It must be borne in mind, however, chat 
in an actual emergency with no pre-warning of a possible evacuation, this 
time could be significantly increased. Never-the-less, we consider this 
to have been a very satisfactory demonstration of the off-site evacuation 
procedures. 

We spent some time in the Krsko town centre observing the 
response to the off-sice alert. We noted that the only persons not 
sheltered within buildings were those members of the Civil Protection 
Organization wearing protective clothing and respirators who were 
patrolling the area. Doors and windows in all buildings were closed and 
after being checked by members of the Civil Protection Organization, a 
notice stating "Hermetizirano" ("Sealed") was placed on each building. 
We listened Co public radio announcements giving information and instruc
tions on procedures to be followed throughout the alert period. We also 
noted that the provision of food and drink in cafes and restaurants 
ceased during Che "alert" period on Che assumption chat exposed 
foodsCuff3 could be potentially contaminated. We were impressed with che 
thoroughness and effectiveness with which all of these procedures were 
puc into practice. In particular, che serious manner which che civilian 
populacion carried out their emergency procedures did much to create and 
maintain a high degree of realism throughout this phase of the Exercise. 

5.3.15 Dose assessment, control and recording 

It is likely that a nuclear plant accident will result in 
significant changes in the normal plant dose rates which, if not properly 
recognized and assessed, could lead to unacceptably high doses co plant 
personnel. The abilicy co provide an adequate dosimetry service, 
including dose assessment, recording and control, throughout che course 
of an emergency is, therefore, an essential aspecc of che sice emergency 
response. 
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\lthough our other commitments precluded our making an 
"in-depth" assessment of the emergency dosimetry provisions, we were able 
to observe a number of the dosimetry procedures carried out during the 
course of the Exercise* We examined the log-book, maintained by the 
Radiation Protection Officer in the Plant Emergency Control Centre and 
noted that detailed records of the dose rates within the affected area of 
the Plant were available throughout the exercise* From this information 
the Radiation Protection Officer was able to estimate the potential dose 
to personnel operating within the area and implement the appropriate 
controls. We consider that these procedures were well conceived and 
carried out although, as discussed in the final paragraph of this 
Section, we had some reservations on the adequacy of data being provided 
to the Radiation Protection Officer. 

We noted that all emergency team members leaving the Site 
Emergency Support Shelter were issued with thermo-luminescent dosimeters 
(TLD's) which were collected and read on their return. The resultant 
doses were then reported to the Radiation Protection Officer in the Plant 
Emergency Control Centre. Although discipline in the Shelter was 
excellent, we noted that it would be possible for persons to leave the 
Shelter without passing the ILD issuing position, so that, inadvertently, 
they could proceed onto the plant without the necessary emergency 
dosimetry. We consider that this procedure should be re-examined to 
ensure that persons cannot leave the Shelter without the appropriate 
dosimeters. We would also wish to see a much greater use of quartz' 
fibre electrometer (QFE) direct reading dosimeters to enable those 
persons required to move into the affected plant areas to maintain a 
regular check on their accrued dose. 

We concluded that although many of the procedures for assessing and 
controlling the dose to persons oa the site during an emergency were well 
conceived and carried out, there were several areas that required 
additional attention. We consider that a greater emphasis should be 
placed on the assessment and control of the potential dose that could 
result from exposure to airborne or surface contaminants and that, as 
discussed in Section 5.3.7, there i3 a need to strengthen the current 
monitoring procedures used to provide the input data upon which such dose 
assessments would be based. We saw no provision for the collection and 
assessment of dosimeters from those persons deemed to have been 
"casualties" in the first-aid exercise discussed in Section 5.3.8 nor 
from che "casualty" who was transferred to hospital. We recommend that 
che emergency arrangements fcr che collection and urgent processing of 
dosimeters, particularly those worn by casualties who may need co be 
transferred to hospital, are examined to ensure that this information i3 
not lost and is made available without delay to those who may need to use 
it. We also recommend chat sufficient QFEs be made available for all 
staff having duties on the site during an Emergency. These should have a 
dose range of at least 20 rad3 (and preferably 50 rads) to ensure that 
they are unlikely to be driven "off-scale" and therefore unable to 
provide an indication of the received dose. Integrating alarm (audible) 
dosimeters should also be acquired for those teams who may need to enter 
particularly hazardous areas. 

file:///lthough
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6. CONCLUSIONS AND RECOMMENDATIONS 

"POSAVJE '82"* was an integrated, full scale demonstration of the 
various aspects of the Krsko Nuclear Power Plant Emergency Preparedness 
Plan. It reflected the culmination of 16 months intensive preparations 
by the Utility and the relevant Government authorities to implement the 
recommendations for developing and improving their emergency prepared
ness, as contained in the IAEA Report to the Government of Yugoslavia on 
the Agency's Special Assistance Mission of 24 June - 1 July 1981. The 
two day Exercise, conducted on 5 and 6 November 1982 involved over 70,000 
people, including members of the public within the Krsko area, the 
coordination of some 180 off-site and on-site response groups and the 
participation of over 3000 persons at the organization level. 

The scenario developed for the Exercise was exceptionally well 
prepared, detailed and wide ranging. The on-site response included plant 
evacuation, sheltering, establishment of the emergency control centre, 
restoration of plant control and operation of the various emergency 
response teams such as fire, first-aid, damage assessment and control. 
The off-site response covered a wide geographical area centred on the 
postulated release axis and included the full scale evacuation and 
relocation of a complete village, sheltering of all persons potentially 
"at risk", application of agricultural precautions including sheltering 
of livestock., protection of animal feedstuffs, crop protection, sealing 
of water supplies, establishment of traffic movement controls and 
provision of vehicle and personnel decontamination facilities. 

From our observations and assessments of the various components of 
the Exercise, as set out in Section 5 of this Report, the principal 
conclusions and recommendations of the Agency's Mission team are as 
follows: 

6.1 General Organization and Coordination 

We found each of the major participating organizations to be 
disciplined, well organized and able to maintain good coordination within 
their own organization and with others. We were impressed with the 
extent of cooperation that existed between these organizations and we 
consider that they are well integrated into the Krsko Nuclear Power Plant 
Emergency Response Plan. (Ref. Section 5.2.1). 

6.2 Technical Reponse - Organization and Coordination 

We examined the role and effectiveness of the Technical Advisory 
Committee and concluded that the Committee is professionally competent 
and capable of implementing the necessary control functions, including 
the on-site and off-site radiological hazard assessments and advising on 
the appropriate remedial actions. (Ref. Section 5.2.3). 

We examined the roles of the various technical support groups and 
concluded chat their provision of technical data and professional 
expertise in its assessment, was adequate* However, we were concerned 
with the limited number of persons available for these duties and the 
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severe restraint this would place upon the ability of these groups to 
function adequately over Che extensive time period that an emergency 
could demand. (Ref. Sections 5.2.2, 5.2.6). 

We strongly recommend that additional persons be trained to a 
sufficiently high standard to enable the various technical support groups 
to operate adequately over the more realistic, extensive time scale that 
could be demanded by an accident. 

6.3 Provision and Implementation of Protective Measures 

We concluded that the Technical Advisory Committee had done much 
to implement the recommendations contained in IAEA Safety Series No.55 in 
relatirn to the establishment of Emergency Planning Zones and in the 
provision and implementation of Protective Action Guides* They had a 
good understanding of what protective measures should be applied and how 
they should be brought into operation. (Ref. Sections 5.2.4, 5.2.5). 

6.4 On-Site Support Facilities 

6.4.1 Plant Emergency Control Centre 

We found the operation of the Plant Emergency Control Centre 
(PECC) to be well organized and disciplined and that those having duties 
in the Centre carried them out effectively and in a realistic manner. 
However, we considered the PECC had insufficient room for the number of 
people requiring to use it and that, in the event of major plant damage, 
it may be vunerable and therefore become untenable. We strongly support 
the proposed transfer of the functions of the PECC to the Technical 
Support Centre currently being set up in the Site Emergency Support 
Shelter. (Ref. Section 5.2.6,). 

We recommend that the Technical Support Centre be provided with: 
adequate communicatijn facilities, Including audio/visual linkage to the 
main Plant Control Room; an "emergency status" board for summarizing the 
current situation in relation to the nature and status of the emergency, 
availability and deployment of resources, remedial actions taken and 
listing key 3taff on duty; wall mounted site layouC3 and off-site maps; 
and, adequate separation between those responsible for communication and 
data processing, and those primarily concerned with assessment and 
decision making. 

6.4.2 Site Emergency Support Shelter 

We were impressed with the concept of the Site Emergency Support 
Shelter (ESS) and Che disciplined organization of the various emergency 
response teams using it. We questioned the adequacy of the hand operated 
stand-by electrical generator and the lack of heating in the event of 
prolonged use of the Shelter under Winter conditions. We were concerned 
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that there was no "status board" indicating the essential details of the 
emergency situation and site conditions, nor did ve consider the existing 
communication facilities to be adequate. (Ref. Section 5.2.6). 

We strongly recommend that adequate provisions be made to enable the 
Site Emergency Support Shelter to communicate readily with key areas of 
the Plant, the Technical Support Centre and the various emergency 
response teams deployed outside the Shelter. 

We also recommend the provision of a small gasoline or diesel power 
operated stand-by electrical generator of sufficient capacity, in lieu of 
the present hand-operated one, to operate emergency lighting, essential 
equipment and provide some background heating. 

6.5 Alerting Procedures - On and Off the Site 

We considered that the "Exercise" Control Room staff on duty 
assessed the accident potential and determined the appropriate emergency 
status level in a competent manner. We did not consider that the Plant 
Public Address System could be heard or correctly understood in certain 
potentially hazardous areas of the plant due to the high background noise 
level. (Ref. Section 5.3.1, 5.2.10). 

We recommend that all Plant Control Room operators participate 
regularly in "drills" for the recognition and assessment of adverse plant 
conditions and the various relevent emergency status levels. 

We recommend that in those plant areas having a high background noise 
level, consideration be given to either improving the audibility of the 
annunciation system or employing a visual indication of change in 
emergency status. 

We concluded that the alerting of the various off-site organizations 
was accomplished in a satisfactory manner and without undue delay. We 
found the information brochure and accompanying handbook provided to all 
households and premises to be excellent and our observations of the 
off-site alert response indicated chat the procedures they contained were 
well understood and implemented in a very thorough manner. 
(Ref. Sections 5.3.4, 5.3.14). 

6.6 On-Site Response 

We considered that the mustering and accounting procedures for 
site personnel, following the Sice Alert, were carried out promptly and 
efficiently. We would like Co have seen greater use of "safe exit route 
3igns for directing persons from potential hazard areas co their 
respective mustering points. (Ref. Section 5.3.3). 

We recommend the provision of emergency "safe exit route" signs for 
directing persons from potentially hazardous areas of Che plant, via 
least hazardous routes, co the various personnel mustering points. 
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6.7 Qn-Site Hazard Assessment 

We considered chat, in general, the assessment of the postulated 
on-site radiological hazard was carried out in a competent and 
satisfactory manner. We concluded, however, chat the extent of the 
radiological surveys upcn which Che assessment was based would, in an 
actual emergency, have been quite inadequate. We gained the impression 
chat this was due more to a lack of suitable monitoring equipment, rather 
Chan a shortage of trained personnel. We were concerned that we saw 
little indication of additional surveys aimed at identifying changes in 
Che radiological status of the plant during the accident recovery phase 
of the exercise. We were also concerned chat in an accident situation, 
particularly where Che radiation levels might significantly exceed chose 
determined for the "design basis accident**, many of the monitoring 
instruments currently in use could be "off-scale", leaving the operator 
no indication of the magnitude of the hazard. 

We did not consider that reliance should be placed on the results 
from the air samplers which are located at fixed points around the site 
as being indicative of the presence (or absence) of radioiodines within 
Che confines of any affected plant area. (Ref. Section 5.3.7). 

We strongly recommend that the hazard assessment aspects of Che Site 
emergency reponse be re-examined with a view to: strengthening the 
procedures; providing additional suitable and sufficient monitoring 
equipment, particularly high level radiation monitors at strategic points 
within the plant and at potential release points; and, supplementing the 
"fixed position" radioiodine monitoring by additional "ad-hoc" monitoring 
at those places within che plant where persons could be at risk. 

6.8 Emergency Services 

6.8.1 First-Aid 

We considered chat che First-Aid Squad was well organized and 
chat chelr procedures were demonstrated in a realistic manner• We were 
concerned, however, chat far more Squad members were present in che 
affected area Chan necessary and would have resulted in unnecessary 
radiation exposures. We would like to have seen a more realistic 
simulation of che injuries of che persons acting as "casualties" by che 
use of make-up or "tnoulage" kits. (Ref. Section 5.3.3). 

We strongly recommend that the rescue and first-aid procedures be 
reviewed wich che objective of ensuring that che radiation dose received 
by the Squad members will be kept as Low as reasonably practicable and 
chat there will be no unnecessary spread of contamination. We also 
recommend chac future First-Aid Squad exercises include realistic injury 
simulation. 

We recommend that one section of che Medical Centre be segregated for 
handling contaminated casualties in order co prevent che spread of 
contamination within the Centre. 
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6.3.2 Pi re Control 

We considered that the fire control provisions were of a very 
satisfactory standard and that the on—site and off-site demonstrations 
were carried out in a most competent manner. (Set. Section 5.3.9). 

We recommend that further consideration be given to the radiological 
control problems associated with fire-fighting in high radiation or 
contamination areas 

6.9 Damage Control 

We concluded that although the Site Emergency Support Shelter 
provided an excellent base from which to control the movements of the 
various response teams, it was too remote from the affected area to be 
able to implement and maintain adequate communication in support of the 
very close liaison necessary for ensuring that such teams are adequately 
supervised and protected in what may be a rapidly changing hazardous 
environment. We would like to have seen an access control point 
established as close to the affected area as possible, consistent with 
maintaining adequate radiological and conventional safety conditions. 
(Ref. Sections 5.3.6, 5.3.10). 

We strongly recommend that the procedures for establishing and 
maintaining an effective access control point for controlling access into 
the affected area of the nuclear plant, be incorporated into the Krsko 
Emergency Response Plan. We also recommend that the various remedial 
teams be equipped with two-way radios while in the affected area in order 
to maintain continuous contact with those outside the area who are 
responsible for their control or who are relying upon their advice. 

6.10 Dosimetry 

We concluded that although the majority of the procedures for 
dose assessment, control and recording were well conceived and carried 
out, several areas require additional attention. In particular, we would 
like to have seen a greater emphasis on the assessment and control of 
potential doses that could result from exposure to airborne or surface 
contaminants, and on the associated contamination monitoring procedures. 
We would also like to have seen a greater use of direct reading personal 
dosimeters, including the provision of integrating alarm dosimeters, for 
those persons requiring access into the affected plant areas so that they 
can maintain a regular check on their accrued dose* There should also be 
a more positive control on the issue of dosimeters to those persons 
leaving the Site Emergency Support Shelter and on the collection and 
processing of dosimeters worn by casualties. (Ref. Sections 5.3.7, 
5.3.15). 

We strongly recommend that the measurement and assessment procedures 
associated with controlling the dose to persons who are potentially 
exposed to contamination be re-examined with a view to strengthening this 
aspect of dose control. 
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We recoamend that the emergency arrangements for the collection and 
urgent processing of dosimeters, particularly in relation to casualties 
requiring transfer to hospital, be examined to ensure that this 
information is not lost and is made available without delay to those who 
may need to use it. 

We recommend that the procedures for controlling persona leaving the 
Site Emergency Support Shelter be re-examined to ensure that persons 
cannot leave the Shelter without the appropriate dosimeters. 

We recommend that all persons required to be within the affected area 
of the Plant be issued with direct reading dosimeters. We also recommend 
that Integrating alarm (audible) dosimeters be acquired for use by those 
teams that may have to enter particularly hazardous areas. 

6.11 Off-Site Hazard Assessment 

We considered that, in general, the ability to assess the 
off-site radiological hazard and recommend appropriate remedial measures 
was adequately demonstrated. 

We found that the Krsko Plant off-site survey team was well equipped 
to survey for the immediate inhalation hazard. We were concerned, 
however, that the team did not appear to be as familiar with the 
operation of thi3 equipment as we considered necessary. 
(Ref. Section 5.3.11). 

We strongly recommend that all teams responsible for surveying for 
the initial inhalation hazard be thoroughly trained in the procedures for 
determining the presence of a radioactive plume and totally conversant 
with the operation of their equipment. 

We were impressed with the technical calibre of the teams from the 
Institut Josef Stefan and with the extent to which their survey vehicles 
were equipped. We considered that the majority of the supportive environ
mental surveys upon which the off-site hazard assessment would be based 
would need to be provided by these two teams. 

We were concerned with the lack of uniformity in the type and 
sensitivity of the various monitoring instruments used by the different 
organizations for measurement of the environmental radiological 
conditions, and particularly the difference between those used by the 
Civil Protection Organization and the Army and those used by the SCrslco 
Plant and the Institut Josef Stefan. (Ref. Section 5.3.12). 

We recommend that the sensitivity, energy response and units of 
measurement of the environmental aonitqring Instruments used by the 
various off-site emergency organizations be reviewed and documented to 
ensure, as far as is reasonably practicable, that in the event of an 
actual emergency, the measurements made by one organization will be 
comparable with those made by other participating organizations, without 
presenting an interface problem. 
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Me vere concerned that a number of the procedures used to process the 
survey data provided by the off-site survey teams appeared complex and 
time consuming. We were also concerned with the very limited dumber of 
persons available who were technically familiar with these procedures, 
particularly at the Civil Protection Headquarters in Krsko town where 
they were being applied by non-professional people under the guidance of 
one technical person from the Institut Josef Stefan. We concluded that 
without this guidance, the complexity of the procedures could lead to 
errors in assessment and incorrect advice on the Implementation of 
protective measures. We considered that in the event of a major accident 
with prolonged environmental assessment requirements, the current trained 
manpower resources would prove inadequate. (Ref. Section 5.3.11). 

We strongly recommend that the procedures used for processing the 
survey data be re-examined with a view to employing the more recently 
developed and simpler techniques including the use of programmable 
calculators or micro-computers oriented toward accident consequence 
assessment. We also recommend a greater use of professionally qualified 
staff for supervising the calculations associated with these assessments 
and the use of simple Instruction manuals for those non-professional 
staff who are required to assist in this work. 

In the Plant Emergency Control Centre we recommend a less complex 
presentation of the locally derived meteorological data. 

6.12 Off-Site Response 

We considered the off-site sheltering policy and the agri
cultural protection policy to have been well conceived and particularly 
well demonstrated. We were particularly impressed with the effective 
response by the civilian population. (Ref. Section 5.2.3). 

We considered the evacuation procedures to have been carried out in a 
serious, efficient and orderly manner, and to have been effectively 
demonstrated and of a high standard. (Ref. Section 5.2.9). 

We had some doubts whether the arrangements for the distribution, and 
instructions for the use, of potassium iodide extended to all persons who 
may be requred co participate in the off-site response (Civil Protection, 
Army, ?ire-service, Ambulance, etc.). (Ref. Section 5.2.7). 

We recommend that the distribution plan and use of potassium iodide 
tablets be examined to ensure that the/ are provided to all persons who 
might be potentially at risk, together with instructions in their use. 

We were impressed with the provisions made for dealing with 
contaminated civilian personnel, equipment and vehicles and consider that 
this to have been a very practical and effective demonstration for 
dealing with readily removable contaminants. We noted that only cold 
water was supplied to these facilities and we considered that this could 
considerably limit the efficiency of decontamination and, under Winter 
conditions, would result in considerable physical discomfort for those 
using the personal decontamination facilities. (Ref. Section 5.3.13). 
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We recommend that consideration be given to the needs for dealing 
with che less readily removable contaminants that may be associated with 
vehicles and equipment and for water heating in the civilian personnel 
decontamination units. 

6.13 Communication 

We were impressed with the manner in which verbal information 
was communicated, presented and assimilated and considered that the high 
standard of internal and inter-organizational communication reflected a 
substantial and effective training programme. We were concerned, 
however, with the lack, of communication equipment, particularly th-j 
absence of "personal" two-way radios which we consider essential for 
maintaining adequate contact with the various on-site support groups. 
(Ref. Section 5-2.6, 5.3.5). 

We recommend that the current training in communication be maintained 
and reinforced, particularly at the Plant level, by the provision of 
additional communication equipment. 

6.14 Training 

We were impressed with the degree of professionalism exhibited 
by the representative members of the Krsko Plant, the supporting 
Governmental organizations such as the Civil Protection Organization, and 
of the relevant technical institutions, such as the Institut Josef Stefan 
and considered that this reflected a high standard of training in 
emergency response planning and emergency preparedness. We were 
concerned that the number of persons who had received this level of 
training was insufficient to provide the necessary support structure chat 
would be required over the extended time scale of an actual emergency. 
(Ref. Section 5.2.11). 

We strongly recommend that additional persons from each of the 
relevant participating organizations receive formal training in che 
various emergency response planning and emergency preparedness 
disciplines in order co augment without delay, the limited cadre of 



- 48 -

7. CONCLUDING STATEMENT 

Our general conclusion is that the overall exercise provided a very 
successful demonstration of the Krsko Emergency Preparedness Plan, with 
excellent team work between the Plant staff, the Civil Protection 
Organizations at local, Republic and National levels, and other parti
cipating organizations. Although 3ome errors occurred and some initial 
communication difficulties were encountered, this is only to be expected 
in any training exercise of this magnitude and complexity, particularly 
taking into consideration the fact that this was the first such exercise 
conducted in Yugoslavia. 

We recognize that some of the recommendations we have made will 
require the Krsko Nuclear Power Plant to provide additional resources for 
their implementation, in terms of equipment and the training of 
personnel. The main matters requiring attention, and where we have made 
strong recommendations, are: the need to provide additional equipment 
for on-site communication, emergency monitoring and data processing; the 
need for additional or enhanced training in off-site survey procedures 
and the minimizing of dose during remedial actions; the need to 
strengthen the dose assessment and control procedures for persons who are 
potentially exposed to contamination; the need to bring the Technical 
Support Centre into full and effective operation; and, the need to 
establish procedures for the safe control of access into the affected 
area of the plant. We do not think that the resources to accomplish 
these tasks will be unduly large in relation to the overall finances and 
manpower commitments of the Krsko Nuclear Power Plant, but we consider it 
important that they be made available. 

We would wish to see our conclusions and recommendations, together 
with chose of the Krsko Nuclear Power Plant staff and other involved 
organizations who were also assessing the Exercise, taken into account in 
the review, and any necessary revision, of the Krsko Emergency 
Preparedness Plan. Because of the large scale of this Exercise, we 
believe that the Plant operators would benefit from a number of smaller 
exercises and drills, designed to improve Che various facets of the 
on-site response and, in particular, to enhance che level of Craining in 
damage assessment and repair, rescue, first-aid and fire control under 
conditions subject to abnormal levels of radiation dose rate, and of 
surface and airborne contamination. 

The high standards of safety used in che design and construction of a 
nuclear power plant and the strict control of its operations provide a 
high degree of confidence that accidents which might affect persons on 
the 3ite, or the public, will not happen. Emergency preparedness arrange
ments, including che preparation of a formal Emergency Response Plan 
specific co che nuclear facility, provides additional assurance chat even 
if an accident were to occur, arrangements exist for prompt remedial 
response to ensure the protection of all persons who might be affected. 
This assurance is reinforced through che successful cescing of such 
arrangements by means of comprehensive emergency exercises designed co 
enable the Plant Operator and each of the organizations having a 
particular function in che Emergency Response Plan Co demonstrate their 
level of preparedness and response capability. 
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From our observations and assessment of the "POSAVJE 82" emergency 
preparedness exercise we have concluded that the Nuclear Power Plant 
staff and the supporting emergency response organizations should be 
capable of providing an effective response In the unlikely event of an 
accident at the Krsko Nuclear Power Plant. 

V. LINDBLAD 
Swedish State Power Bo^rd 
Vailingby, Sweden 

BW. EMMBRSON 
Division of Nuclear Safety 
IAEA, Vienna 
[Formerly: 
H.M. Nuclear Installations 

Inspectorate 
Liverpool, England] 

H.E. COLUNS 
Division of Nuclear Safety 
IAEA, Vienna 

+<-<2__ 



50 

ANNEX A 

List of References 

Nuclear Power Safety, Report to the Government of Yugoslavia, 
WP/5/1827, TA Report No. 1827 of 17 September 1981, IAEA, Vienna. 

Planning for Off-Site Response to Radiation Accidents in Nuclear 
Facilities, (Safety Series No. 55.), June 1981, IAEA, Vienna. 

Preparedness of Public Authorities for Emergencies at Nuclear Power 
Plants (Safety Series No., 50-SG-G6), February 1982, IAEA, Vienna. 

Preparedness of the Operating Organization (Licensee) for Emergencies 
at Nuclear Power Plants (Safety Series No. 50-SG-06), February 1982, 
IAEA, Vienna. 

Handbook on the Preparation, Conduct and Evaluation of Emergency 
Preparedness Exercises, (AG-318) (Working Draft 3) June 1982, IAEA, 
Vienna. 
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ANNEX 3 

List of Primary Contacts for the "POSAVJS '82** 3nergency Preparedness Szercise 
for the gtJagP ffaclear Power Plant. 

Dr. Milan Copic 
Committee of Snergj-
Socialist Republic of Slovenia 

Dr. Vladimir Sa-fcur 
Head, ISEG 
3PP-2ESZD 

Dr. Zdavko CabrovseJc 
Technical Director Deputy 
SFF-ZRSBD 

Mr. Josip Aralica 
Technical Director-Operations 
3PF-8RSB0 

Mr. 3ojan Usenicik 
Secretariat of Republic of 

Slovenia Civil Defense 

Mr. Jadranko Zarnza 
Operations Superintendent 
3PP-8RSBD 

Mr. Zvonko Zavs'ek 
Head, Technical Support Centre 
3PF-8HSKD 

Mr. Bojan MatJcovic* 
Professional Employer for 

Civil Defense on NPP-2RSKC 

Dr. Rafael Martiaeic 
Institut Josef Stefan 
Ljubljana, Yugoslavia 
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ANNEX G 

NUCLEAR POWER PLAINT KRSKO NNNP 

CIVIL PROTECTION "POSAVJE 82" 

D Y N A M I C S 

of Occurances and Actions in-"POSAVJE 32" Exercise 

DAY D (Nov. 5,1982 from 7a .m. till 3 a-m.} 

INTRODUCTORY SITUATION 

1. There is a normal working day in NPP Krsko. Morning workers' 

shift entered their duties. 

2. Visits expected: 

9 a . m . LIVARNA Maribor 

11 a . m . "Rudjer Bcskovic" Institute 

12-30 p . m . Rudarski solski center Titovo Velenje 

15 p . m . Savske elektrarne Ljubljana 

3. At 14 a . m . an extended discussion is expected between representatives 

of: NPP Krsko Civil Protection Headquaters, ICrsko and Brezice Commu

nities , Civil Protection Headquaters of 5R of Slovenia and 5R of Croatia 

about problems of Civil Protection preparation completeness in case of 

a nuclear accident. 

4. 14 p .m . Meeting of 0OZS5 Prasidium 

PLANT STATUS 

NPP Krsko power operation is 90%, that is power of 600 MW. All plant 

systems are in normal operating condition .Single failures occur on dif

ferent system parts, but have no influence on system operatian or r e 

gular plant operation. 

Traveling screen on one of tie essential service water channels, is inope

rable due to reduction gear failure. Slow down system on steam generator 
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No 2 is inoperable due to isolation valve repair. 

Two special maintenance teams are coped with failure elimintaion as follows: 

- Team of four workers trying to repair traveling screeens on ESW system. 

- Team of five workers repairing blow down system valve in Component Co -
ling Building. 
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SPECIAL SITUATION 1, DAY D. from 3 a.m. till 9 a.m. 

PLA T̂ STATUS AT 8 a .m. 

Water level in SSW Building decreased for 20 cm, which actuated 
control room alarm signals. Water level decrease was probably-
caused by mud deposits in the Intake Structure pit. 

Blow down system radiation detectors are indicating a high radiation 
level. R-19 and R-23 radiation detectors are indicating values of 
10.000 or 15.000 cpm respectively. 

Condenser vacuum pumps H-15 radiation detector is indicating an 
increased radiation of 20.000 cpm. 

It is established that increased radiation at mentioned spots is cau
sed-by steam generator piping ruptures. 

STATUS OF PAjmCIPAflTS at 8a.m. 

They are performing according to normal working scheme. 



NUCLEAR POWER PLANT KRSKO D Y N A M 1 C S 

CIVIL PROTECTION of O c c u r a n c e s and Act ions - in 1 , POSAVJE 82" E x e r c i s e 

SPECIAL SITUATION 

DAY TIME ACTIVITY P e r f o r m e d by Appendix 

D 8 a . m . -Obta ins p r e l i m i n a r y suppos i t ion A by Civ i l Protec t ion l l e a d q u a t e r s Deputy C o m m a n d e r 

and p e r f o r m s in a c c o r d a n c e with Appendix 2a EMERGENCY 

O p e r a t i o n s Shi it Supposi t ion J 

S u p e r v i s o r 

D 8 . 1 0 - S u m m o n s Civ i l Protect ion l l e a d q u a t e r s 

- P e r f o r i n s a c c o r d i n g to situation ( f i c t i t i o u s ) 

CP i l e a d q . Com inander '. 

Op.Shift Superv 

-

D 8 . 1 5 - N o t i f i c a t i o n , Form JN Op.Shif t Superv . Report Not 

D 8 . 2 0 - A n a l y s e s the occurence and e s t a b l i s h e s m o b i l i z a t i o n of 2nd and 3rd d i v i s i o n of PP Squad and 
TR Squad 

- w i r e s to KrsJvo Po l i ce Stat ion and Republic C e n t e r for Information and Act ion 

CP l l eadquale i \s 

Op.Shift Suporv 

U 

t 

8 . 4 5 -Mobi l i za t ion and equipinq of FP and TR t e a m s a c c o m p l i s h e d ( in s h e l t e r ) 
-Re|X>rt to CP l l e a d q u a t e r s 
- C P l l e a d q u a t e r s not i f icat ion , F o r m .JN ( s i tuat ion eva luat ion and o c c u r a n c e s f o r e c a s t ) 

CP Tea ins 
. CP Teams 

CP l lendquale i • Report No2 

o 8 . 5 0 - I n f o r m s FP and TR Teams about suppos i t i on and e s t a b l i s h e s r e s p o n s i b i l i t i e s 
- O r d e r i s i s s u e d about c o m m u n i c a t i o n c o n t r o l in NPP K r s k o 
-FP Team i s t ry ing lo pump water and to c l e a n ESW channel d e p o s i t s 
-TR Squad i s in p r e p a r e d n e s s in s h e l t e r ( e x p e c t i n g a c t i o n s for r e s t o r i n g another ESW chan

ne l if water l e v e l s i tuat ion should d e c r e a s e 
- T e l . n u m b e r s 340 and 341 ( i n t e r n a l ) b locked for ou ter c a l l s 

CP IJeadqua'ers 
CP l l e a d q u a l e r s 
CP Teams 

CP T e a m s 
Op.Shif t Superv 

D 8 . 5 5 - O r d e r i s i s s u e d to TR Squad for r e s t o r i n g l!nJ ESW channel and blowdown s y s t e m heat e x 
c h a n g e r 

- C o m b i n e d 1st d i v i s i o n of TR Squad p r o c e e d s to ESW channel r e s t o r i n g , c o m b i n e d 2nd d i v i 
s i o n of TR Squad p r o c e e d s to blowdown s y s t e m heat e x c h a n g e r r e s t o r i n g 

CP l l e a d q u a t e r s 

CP T e a m s 

i 

ot 

1 
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SPECIAL SITUATION 2, DAY D. from 9 a.m. till 12 o'clock 

A. PLANT STATUS AT 9 a.m. 

Water level in ESW Building is still decreasing at cca 10 cm/h. 

In blow-down system heat exchanger area a seal is leaking , which 
caused steam invasion into the area. Three of the workers were burnt, 
two were contaminated. 

NPP Krsko safeguards officer noticed an unknown person in the control

led area (zone A) . 

B. STATUS OF PARTICIPANTS at 9 a.m. 

1. Civil Protection Headquaters 
- in the center 

2 . Civil Protection Teams 
« 

- a part of technical rescuing squad (combined 1st division) is res
toring another ESW channel 

- a part of technical rescuing squad (3rd division) is in shelter 

- 2nd and 3rd division of fire protection squad are pumping water 

and ESW channel deposits 

^m 



NUCLEAR POWliK PLANT KRSKO I) Y N A M I C S 

C IV IL PROTECTION o l Occurances and Act ions in "POSAVJl i 82 " ISxercise 

SPLC1AL SITUATION 

DAY TIMF ACTIVITY Performed by Appendix 

L> 9a . in - Obtains piuliminary supposition 11 (technical part) by CI' Headwaters Comnutder Deputy Op.Shi ft SIU.HU . Simjjositioi 

D 9 .05 -CP lleadquaters notification, Form JN 
-Requires help of Krsko Pi re Protection Team for water pumping 

CP lleadquatcr.' 
CI' lleadqualci•* 

Report 3 

D 9 .20 -Obtains supposition li about injured workers in heat exchanger area of blowdown system 
-Fstublishes MUK Protection and First Aid Squads mobilization 

Op.Shift Super 
CP NeadquoUu t 

Sup|>osition 

D 9.35 -Mobilization of KliK and First Aid Teams accomplished, about which CP lleadqualers la 
notified (teams in shelter) 

-Activation of Technical Support Center (TSC) 

CP Teams 

CP lleadquatoi > 

D 9 .40 -RI1K and FA Squads are notified about injured and contaminated persons tiuatment 
-Dose measuring team of RHK Squad and 1st division of FA Squud proceed to spot of a c 
cident , where the injured have already been administered first aid (members of TH d iv . ) 

-3rd division of PPZ Sijuad establ ishes transport to shelter 

CP lleadquuloi s 
CP Teams 

D 9.45 -Notification about event, Form JN 
-Notification alxml the injured to Zdravstveui dom Krsko (Dr Mlakar) , demand for four 

ambulance cars 

CP lleadquaters Report No4 

P l O a . n -1st division of FA Squud administered first aid to injured persons ( 3 ) . One should be lake 
to Ibez ice Hospital for medical treatment, the other two to Zdravstveni dom Krsko 

-Dose measuring team decontaminated the contaminated persons . Wllh Dr Mlakar's a s 
s i s tance the level of internal contamination and accepted dose are established . One con
taminated person should be taken to Zagreb Clinical Center for medical treatment, the 
other one i s trouted at Zdravslveni dom Krsko 

-Follows the occurauces and directs actions 

•OP Teams 

CP Teams 

CP lloadcjualei s 

- 1 

1 

1) 10.30 -2nd division of TR Squad tr ies to prevent contaminated steam output from'Steam generator 
blow-down system 

-1st division of TR Squad and 2nd division of PPZ Squad, with ass is tance of Krsko Fire 
Protection Station restored both ESW channels to operation and are on their way to shelter 

CP Teams 

CP Teams 

http://Siu.hu


NUCLEAR POWER PLANT KK&KO D Y N A M 1 C 3 

CIVIL PROTECTION 
i iDBru i QiniATinM »f Occurauces and Actions in "POSAVJE 82" Exercise 

DAY TIME ACTIVITY Performed by Appendix 

D l b . in. -Re|toit on plant status, Form JN 

-An unknown person noticed in the controlled area (zone A) 

-Safeguards Shift Supervisor sent a group of safeguards to intervene 

CP lleadqiiutei-j 

Safeguards 
Re|>ort No5 

I) 11.20 -Person in the conntrolled area (zone A) identified (Agroknmbinat worker) Safeguards 

I * 

| 
- 

58 -
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SPECIAL SITUATION 3, DAY D. from 12 o'clock till 14 p.m. 

A. PLANT STATUS AT 12 o»clock 

With appropriate actions a sufficient water flow is assured in ESV 
structure. Situation is stable. 

Contaminated steam is still leasing from steam-generator biow-dawn 

system. 

The plant is in hot shutdown conation. Due to great amount of steam in 
the stearogenerator feedwater pumps area these cannot be started. 

Pressure regulation safety valves in the Containment Building started 

for operation. 

Diesel fire pump oil reservoir caught fire. 

B * STATUS OF PARTICIPANTS at 12 o'clock 

1. Civil Protection Headquaters 
- in the center 

2 . Civil Protection Teams 
-First Aid Squad, 2nd and 3rd division of PPZ Squad, EUVZ, RBK 

Squad, 1st and 2nd division of Technical Rescuing Squad are in 
shelter 

•Combined 3rd division of Technical Rescuing Squad is continuing 
with his efforts to prevent ccataminated steam output from steam -
generator blow-down system. 

3. SLO Committee 
- is activated and proceeds 3 TSC 

4 . TSC 

- follows the situation and provides appropriate recommendations 



NUCLEAR FOV/ER PLANT KRSKO P Y N A M I C S 

CIVIL PROTECTION 
SPECIAL SITUATION °f Occu rences and Actions in "I'OSAVJE 82" Exerc i se 

PAY TIME ACTIVITY P e r f o r m e d by Append] x 

U 1 2 . 0 0 -Obtains suppos i t ion P for plant condi t ions and p e r f o r m s appropr ia te a c t i o n s ( p r o b l e m 
about s t e a m y e i i e r a l o r a u x i l i a r y f eedwater p u m p s s t a r t - u p 

Op.Shi f t Super 

P 1 2 . 0 5 -S ta tus report 

- E s t a b l i s h e s that s t a n d - b y shift of o p e r a t o r s l e a v e s for s h e l t e r (Skraba) 

-Check and preparat ion of p e r s o n a l p r o t e c t i v e e q u i p m e n t , prepara t ion o f s i i e l t e r f o r ItllK 
Protect ion Squad 

CP lleadqualer.' 

CP T e a m s 

Report No6 

P 1 2 . 2 0 - 1 s t and 2nd t e a m of KliK i n t e l i g e n c e d i v i s i o n moni tor plant rad ia t ion ( 1 s t t e a m in the a r e a 
w h e r e fa i lure o c c u r e d , 2nd s n r v e i l l i n g a i r p u m p s o p e r a t i o n 

CP T e a m s 

n 1 3 . 0 0 -Obta ins suppos i t ion E, that d i e s e l f i re pump o i l r e s e r v o i r caught f i re 

-Not i f i ca t ion to CP l l e a d q u a t e r s 

Op.Shif t Suporv 

p 13 .05 -Not i f i ca t ion about o c c u r a n c e , Form Kl. 

-Not i f i ca t ion about o c c u r a n c e to K r s k o Eire Protect ion Team 

- E s t a b l i s h e s i m m e d i a t e a c t i o n s to PPZ S(|iiad (2nd d i v i s i o n ) 

CP l l eadqt ia ters Heport No7 

p 1 3 . 1 0 -2nd d i v i s i o n of PPZ Squad p r o c e e d s to e x t i n g u i s h f i r e 

- C o n t a c t s Emergency Center ( W e s l i n g h o u s e - H r u x e l l e s ) 

CP T e a m s 

TSC 

p 1 3 . 2 0 - C o n t a c t s K r s k o SI..O C o m m i t t e e , p r o v i d e s a rej>o«t about s a f e t y - p o l i t i c a l s i t u a t i o n 
anil d e m a n d s plant a c c e s s to be b locked 

SLO C o m m i t t e e 

D 1 3 . 5 0 -Not i f i ca t ion about plant s i t u a t i o n , F o r m s JN and KL 

-2nd d i v i s i o n of PP/. Squad ex t ingu i shed f i re and i s on way to s h e l t e r 

- I n t e l i g e n e e t e a m s ol liliK Squad e s t a b l i s h that contaminat ion h a s . n o t yet s p r e a d o u t s i d e 
c o n t r o l l e d a r e a ( 1 s t and 2nd t e a m of U11K i n t e l i g e u c e ) 

CP l l e a d q u a l e r s 

CP T e a m s 

C P T e a i n s 

Report NoU; 
Report No8l 

i 
a o 
1 
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SPECIAL SITUATION 4, DAY D. from 14 o.m till 16 p . m . 

PLANT STATUS AT 14 p .m. 

Due to overpressurization a serious damage on pressurizer relief 

tank (PRT) occured. 

3 - 5 3 
R-14 radiation detector is indicating a value of 2 MBq/m /5xl0 Ci/m / . 
Containment radiation is increasing* R-12 detector is indicating a va-

-4 3 
lueof8.10 Ci/m . 
NPP Krsko condition reached a "GENERAL ONSITE EMERGENCY - IN
TERIOR IH" leveLActions are performed according to Action Plan in 
case of nuclear accident. 

STATUS OF PARTICIPANTS at 14 p .m. 

1. Civil Protection Headqiiaters 
- in the center 

2 . Civil Protection Teams 

- all Civil Protection teams , vith the exception of evacuation team} 

are in shelter 

3 . SLO Committee 

- in shelter 

4 . TSC 

- in shelter 
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NUCLEAR POWER PLANT KUSKG 

CIVIL IHOTECTION 

SPECIAL SITUATION 

Q Y N A M I C S 

of Occurences and Actions in "POSAVJE 82"-Exercise 

[ DAY TIME ACTIVITY Per fo rmed by Appendix 

1) 11.00 -Obtains supposit ion E, p e r f o r m s appropr i a t e ac t ions Op.Shift Super* . Supposition 1 

I) 14.05 -Establ ishes Evacuation Team mobil izat ion 

-Hecomniendation for condition improvement 

CP l leadquuter t 

TSC 

D 14.10 -Report about CK:OUI'<HIC« in tJie plant CP lleadtjuatei. ' Report No9 

1) 14.20 -Evacuation Team equipped and ready at plant exit 

- Means of traus|>ort for evacuation ready at 1st ga ther ing p lace for evacuation 

CP Teams 

CP Teams 

L) 14.25 -Es tabl i shes plant evacuation pe r fo rmance at 14 .30 ( t imely evacuation without u s e of 
p ro tec t ive m e a n s ) 

-Notification to ECw" - about occu rances in NPP Krsko 

CP l ieadqualer t 

TSC 

D 14.30 -Evacuation from the p lan t , the evacuees leave h o m e , where accord ing to necess i ty thdy NPC Krsko em 
per fo rm oil ier n e c e s s a r y p ro tec t ive ac t ions a t House o r Community Counci ls p loyees 

-Es tab l i shes to HI IK Squad - continuous follow -up of radia t ion level in s h e l t e r CP Jleadquater 
- radia t ion m e a s u r i n g in plant envi ronment at measu r ing po in t s , 

zone H 
-In she l t e r CP Teams 
-3 rd division cf ltl)K intel igence p roceeds for m e a s u r i n g , zone 0 CP Teams 

> 

D 15.00 -Ue|)ort alxuit plant s t a t u s ; p rov ides p r o g r a m for o c c u r , development and dose p ro jec t ion , 
according to Appendix 9 

Iteport NolO 

I) 15.10 -NPP Krsko intel igonce vehicle (3rd t e a m ) prov ides a r e p o r t about the measured values 
at measur ing (x>iuts, zone 0 , point 11U and 12 til (na tura l background) 

CP Teams JNMl -NoI 

i 

1 
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SPECIAL SITUATION 5, DAY D. from 16 p.m. till 18 p.m. 

PLANT STATUS AT 16 p.m. 

Evacuation of NPP Krsko personnel is accomplished. Civil Protection 
measures are performed (personal and mutual protection and sheltering) 
Plant is in hot shutdown condition. 

STATUS OF PARTICIPANTS at 16 p.m. 

1. Civil Protection Headquaters 
- in the center 

2 . SLO Committee and TSC members 
-inTSC 

3 . Civil Protection Tea ms 
- RBK, PMP,TR Squads, 2nd aad 3rd division of PPZ Squad and EUVZ 

are in shelter 

- 3rd team of RBK inteligence division is monitoring radiation at 
measuring points (zone B) 



NUCLEAR POWER PLANT K R S K O 

CIVIL PROTECTION 

SPECIAL SITUATION 

X V N A M I C S 

of Occurances and Actions in "POSAVJE 82" Exercise 

DAY 
1 

TJML. ACTIVITY Performed by Append! x 

D 16.05 -Notification about plant status CP ileadquaters Report N o l l 

I) . 6 . 3 0 -A yroup of people noticed on the road tctanitary deposit warehouse Safeguards 

D 16.40 -3rd division of RUK inteiiyence team provides a report about the measured values at 
measuring points, zoue 1), point 11 01 

JNMl-No2 

I) 17.00 -At tho request of CI' lleadquaters Drezice a member of NEK SLO Committee i s sent to 
Drezice (Spiler .loze) 

CP Headqualers 

D l'.OO - A yroup of people on the road to sanitary deposit warehouse i s identified (warehouse 
workers) and sent off 

Safeguards 

AX 17.20 -Radiation measuring resu l t s , provided by 3rd team, zone U, at point 12 1)1 CP Teams JNMl-No3 

D 17.25 -Report about actual contamination level at points 11 111 and 12 Dl CP lleadquattM. Report No 12 

D 17.35 -Obtains PCOA radiation measuring resu l t s , according to Appendix 10 CP ileadqitaier.-

n 17.40 - . l id division of RUK inteligence team stands in for 2nd team CP Teams 

* 

i 

1 
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SPECIAL SITUATION 6, DAY D, at 18 p . m . 

A. PLANT STATUS at 18 p . m . 

Steamgenerator auxiliary feedwatsr pumps are operable. Condition of 

plant systems is stable, no deterioration is expected. The plant is in 

hot shutdown condition, steam release to Containment is controlled. 

Radiation level establishes keeping of "GENERAL ONSTTE EMERGENCY -

INTERIOR m". Appendix 11. 

B. STATUS OF PARTICIPANTS 

1. Civil Protection Headquaters 

- in the center 

2 . SLO Committee and TSC members 

- in TSC 

3 . Civil Protection teams 

- in shelter 

-2nd team of RBK inteligence division i s monitoring radiation to 

environment at measuring points, zone 8 



NUCLEAR POWER PLANT KRSKO 

CIVIL PROTECTION 

SPECIAL SITUATION 

O Y N A M I C S 

of Occurances and Actions in "POSAV.'E 82" Exercise 

DAY 

O 

TIME ACTIVITY Performed by Appendix DAY 

O 18.00 -Obtains supposition (i and performs appropriate actions Op.Shift Superx . Supposition ( 

D 18 . It -Follows plant status and provides a report 

-CP Teams ready in shelter 

CP lieadqualei i 

CP Teams 

Report No 1.3 

D 20 .10 -2nd team of RB.K. inteligence division reports about radiation measuring resu l t s , point 
11 1)1 

CP learns JNMl-No<l 

Li 20 .20 -Ko|K>rt about plant status CP lleadquatei t Report No l4 

D 20 .30 -2nd team of RUK inteliyence division stands in for 1st team CP Teams 

n 21.50 -2nd division of KA Squad evacuated from the plant 

- Stand-by shift of operators leaves home (shift E ) , Skraba and Novak remain in shelter'. 

CP Teams 

D 23 .10 -1st team of RDK iuteligence division reports about radiation measuring re su l t s , point 
11 111 

CP Teams JNMl-No5 

D 23 .20 -1st team of RUK inteliyence division returns to shelter 
- Rejx>rt about radiation measuring results , point 11 111 

CP Teams 
CP lleadqjuaters Report No 15 

* 

- 
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ANNEX D 

NUCLEAR POWER PLANT KRSKO "POSAVJE 82" 

CIVIL PROTECTION 

D Y N A M I C S 

of Occurances and Actions in "P05AVJE 82" Exercise 

DAY D+l (Nov.6,1982) from 5 a . m . i l l 6 -a .m. 

EVTRODUCTORY SITUATION 

1. A meeting of SLO and DS Committee was held at 5 a . m . , at which poli

tical and safety situation in NPP Krsko were evaluated. Protection and 

rescuing actions performance evaluation was provided. Political and 

safety situation is not cri t ical , ys: :he socio-political activity of socio

political organizations and self-rrsaagement bodies should be increased. 

2 . During the night time NPP Krsko Civil Protection Headquaters had several 

consultations with Republic CommiTtee Civil Protection Headquaters, 

Headquaters of Krsko and Brezice Civil Protection and Nuclear Safety 

Commission at Republic Committs* for Energy. 

A representative of NPP Krsko Ciril Protection Headquaters acquainted 

the authorized bodies of SR of Croatia with the plant s t a tus . 

3 . NPP Krsko Civil ProtectionHeadqua:ers states that Regional Information 

Center in Brezice does not provide timely feed-back information. 

4 . No assistance was required up to row by NPP Krsko from off-site bo

dies and organizations. 

5 NPP Krsko Basic Trade Union 3rar.ih vui ted the workers who are t r ea 

ted in hospital. 



SPECIAL SITUATION 7. DAY D-l from 6 a . m . till 3 a .m. 

A * PLANT STATUS AT 6 a .m. 

Fuel temperature increased, some fuel elements were damaged. Smal

ler amounts of radioactive material are accumulating in tie Containment. 

Primary coolant radiation rapidly went out of scale . On the basis of 

measurements, performed at measuring points (zone A), radiation fore

cast is provided - Appendix 22. This forecast is still in the frame of 

GENERAL ONSITE EMERGENCY - DTTERIER EI. 

Due to additional problems at cooldown establishing a deterioration of 

condition is expected. Radioactive material release will increase, emer

gency level will spread to "GENERAL OFFSITE EMERGENCY -EXTERIOR IV"> 

Release of radioactive material isto environment will also increase, as 

release has already started. 

B STATUŜ  OF PARTICIPANTS jit_6_a.:n._ 

1. CP Headquaters 

- in the center 

2 . CP Teams 

- in shelter 

-1st team of RBK inteligence division is performing measurements 

of environment radiation at measuring points, zone 3 

3 . 310 Committee and TSC memiers 

- in TSC 



NUCLEAR POWKH PLANT KltSlCO 

CIVIL HJOTECUON 

SPECIAL SITUATION 

D Y N A M I C S 

of O c c u r e n c e s and Act ions in "1'OSAVJE 82" E x e r c i s e 

DAY T I M E A C T I V I T Y P e r f o r m e d by Appendix 

1). 1 6 . UO -Obta ins supfioslt ion I I and p e r f o r i n s a p p r o p r i a t e ' a c t i o n s Op .Shift Superv . Siij)j)osltioii l 

O i l 6 . 1 0 - l te | )orts about plant status C P l leadquater l lcport No 16 

D i 1 6.2r» -2nd team of HIIK division stands in for 1st team. It is stated that three persons of 1st teai 

a n : contaminate* 1 

- O b t a i n s not i f icat ion about contaminated persons 

i C P T e a m s 

CP l l e a d q u a l e r s 

l i t 1 

D M 

6 . 10 

f».:iri 

- N o t i f i c a t i o n alxiut contaminated persons to Z d r a v s l v c n t t lom K r s k o , rec|iiest for a s s i s 
tance ( 2 ambulance c a r s ) 

l(l-.|lll>lll I t t l l l ' l l l l l l l I I I ll.'<:l|Mtlll|l <> I I I i'i< W , I I I I I M ' l l l ' l l 

CP l load(| i ialoi s 

TSt ' 

l i t 1 

D M 

6 . 10 

f».:iri - O S C.y. H i e x i c o requests for a dota l lod fo recast of occurancos deve lopment and doso p r o 
jec t ion to env i ronment 

C P l l cadqua lors 

D i l 6 . 1 0 -OS C Z K r s k o requaests fo r a de ta i l ed fo recast of occurances deve lopment and dose p r o 
jec t ion to env i ronment 

C P l lead( | i ia ters 

D i l 7 . 0 0 - N P P K r s k o D i r e c t o r and NPP K r s k o C P l lcadi| i ialer.s C o m m a n d e r Imvo for PO Posavjo 
for a d iscussion UIMJUI f u r t h e r reso lu t ion of protect ion p r o b l e m ( p r o t e c t i n g c lothing 

and mas( |ue) 

i 

1 

D » l 7 . 1 5 -Ke|)ort about rad ia t ion m e a s u r e m e n t ( 2 n d t e a m , measuring, point 161)1) CP T e a m s J N M I - N 0 6 

D i 1 7.-10 -He|K>rt about 16111 i i ioasui ln«j |>oiui CP l leadqi iatct s Keporl No 17 
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SPECIAL SITUATION 8, DAY S-l from 8 a.m till 10 a .m. 

A. PLANT STATUS AT 8a.m. 

Situation in NPP Krsko is deteriorating. 

Primary system leak occured. Radioactive material is accumulating 

in the Containment, also Containment pressure increased. Situation 

deterioration is expected, greater leaks of Containment may occur. 

In such case plant release wouli be as follows: 

Version A: 1/ 1.7S x 10 Ci - noble gases 
2/ 3 x 10" Ci - iodine 

g 
Version B: 1/ 1.2 x 10 Ci - loble gases 

2/ 2 x 10 4 Ci - iodine 

Containment radiation measurrnents indicate dose forecast accor

ding to Appendix 23 (in case o: more extensive radioactive material 

release from the Containment . 

B* f!LiIHs o p P A R T I 9 _ p ^ y I L A J - ! . ^ ' m : 

1. CP Headquaters 

- in th-2 center 

2. CP Teams 

- in shelter 
- 2nd team of RBK inteliger.:e division is performing measurements 

of environment radiation it measuring points, zone B 

3. SLO Committee andTSC m^nbers 

- in TSC 



NUCLEAH lOWKK PLANT KnSKO 

CIVIL IHOTECTION 

SPECIAL SITUATION 

D Y N A M I C S 

of Occurences and Actions in "POSAVJE 82" Exercise 

DAY 

n i l 

TIME 

a.oo 

ACTIVITY 

Obtains supposition I and performs accordincj to instructions 

Performed by 

Op .Shift Super 

Appendix 

8-10 -Plant status repo i l , recommendation for preventive evacuation from the unrestricted 
area 

-Calls CP lleadcjuatorsCommander and NPP Director 

CP lleiul(|uutert 

CP lleadcjuateifc 

He|H>itNolH 

l ) i I 8.20 -2nd team of HIIK iuteli«|cnce division submitls nioasurement results from App.24, mea
suring |toiut 1SI11 

CP lleadqualeifc JNMI-No7 

O i l 

I ) i I 

8..1U 

•).:*.«» 

-Measurement report by CP llend(|iintur.s at 15111 mon.siirin<| point CP 11 oadt|im I ert< lt«!|MMl Nl» l9 

t i l i i . i ln . i | t ( iA IIK'MMIII • IIHMII i ti.tiill.M nlioul t a i l i n l l u i i l o e n v 11 o n i n e t i l ( m : c o r « l l u ( | t o A p p . i i i C P HondijMitliM 

• i . lO -Plant slalus ro|M>rl 
-3rd team of KIIK luleliyence division stands in for 2nd team 

CP llimd(|Uiilort 

CP Teams 

Hepoil No.20 



NUCLEAR K>WKK PLANT KRSKO 

CIVIL PROTECTION 

S l f C I A L SITUATION 

D Y N A M I C S 

of O c c u r e n c e s and A c t i o n s In "POSAVJli 82" E x e r c i s e 

IMY 11MK ACTIVITY P e r f o r m e d by Appendix 

l>> I 

Dt i 

lo.oo 

1 0 . 3 0 

-Obtains sup | ios l l ion .1 and pel f o r m s appropr ia te .actions 
- A n a l y s e s the s i tuat ion 

O p . S h i f t Supei 
CP l leaduuatert 

/ . i iuppoa.J 

- D o a c projec t ion , accord ing to A p p . 2 5 

- 3 r d t e a m of HIIK i n t e l i g e n c e d i v i s i o n p r o v i d e s a report about radiat ion m e a s u r e m e n t at 
m e a s u r i n g |>oint 161)1 

CP l leadquaturi 

CP T e a m s 

l te |xnt N o l l 

l ) i 1 1 0 . 4 0 Radiation m e a s u r e m e n t report at m e a s u r i n g point 161)1 CP lleadtjiiater Report No22 

O i l 10.SO - 3 r d t e a m of RDK i n l e l i g e u c e d i v i s i o n p r o v i d e s a report about radiat ion m e a s u r e m e n t at 
m e a s u r i n g point 151)1 

CP T e a m s 

*>• I 11 .on -M l ' IMt l l I I I M I M I I IH ' l tMIU '••IIIOIll K H I I l l l ' l I I I I IMMMII I l l l«| JHl l t l l I Till I C I ' l l l lMt l*^. Iloporl Ni»23 

l > i l 1 1 . 3 0 -Obta ins PCOA m e a s u r e m e n t r e s u l t s of c o m p l e t e onvironmonl m e a s u r e m e n t s , a c c o r d i n g 
lo App .26 

C P I I o a d i ] . 

m i 12 .15 -Forecast for s i tuat ion i m p r o v e m e n t CPIIeadci . . Re|K>i I No2<| 

O i l 

I ) . I 

1 3 . 1 0 

13.^O 

-3rd t e a m of IU1K i n l e l l g e n c e d iv i s i on p r o v i d e s a report about radiat ion m e a s u r e m e n t at 
m e a s u i hi-i |Milul 16111 

CP T e a m s J N M l - N o l o 

- l ie | to i l altout m e a s u r e m e n t r e s u l t s at m e a s u r i n g |H>lnl 16111 CP llomlci. Report No2b 

O i l 

t > . l 

1 3 . 3 0 

1 3 . H 

-3rd t e a m of DDK i n l e l i g n c o d iv i s ion p r o v i d e s a report about m e a s u r e m e n t r e s u l t s at CP l o a m s 
m e a s u r i n g | M »i til I fill! 

-Jtul t eam of IH1K i n l e l i g e n c e d iv i s i on s t a n d s in for 3rd team < I CP T e a m s 

I N M l - N o l l 

! ) • 1 1 3 . 5 0 -He|M>i I alKiut m e a s u r e m e n t r e s u l t s at m e a s u r i n g |M)lut 15111 

i.oo tin i5.oo n it ••: A K 

C P I I o a d q . HojHirl N o 2 * 

D . I from 
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SPECIAL SITUATION 9, DAY 3 - 1 , from 10 a . m . till 15 a.m. 

PLANT STATUS AT 10 a .m. 

The situation in NPP Krsko (radioactive material release into 

environment) bears all characteristics of "GENERAL OFFSITE 

EMERGENCY - EXTERIOR I V . 

Total release of gaseous radiation occured . 

Plant release is as follows: 
6 

Version A: 1/ 10 Ci - noble gases 
2 

2 / 10 Ci -iodine 

Version B: 1/ 5 T 10 Ci - norie gases 
3 

2 / 6 , 1 0 Ci -iodine 

STATUS OF PARTICIPANTS AT 10 a .m. 

1. CP Headquaters 

- in the center 

2 . CP Teams 

- in shelter 

-2nd team of RBK inteligence division is performing measurements 

of environment radiation v. measuring points, zone S 

3 . SLO Committee and TSC raeabers 

- inTSC 
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SPECIAL SITUATION 10 , DAY D-l from 15 p .m. till 17 p .m . 

PLANT STATUS AT 15 p . m . 

Release of radioactive material to environment stopped. The plant is 

shut down. 

STATUS OF PARTICIPANTS 

1. CP Headquaters 
-in the center 

2.CP Teams 

-in shelter 

-2nd team of RBK inteligence division is performing measurements 

of envoronmsit radiation at measuring points, zone B 



NU CLE AII !K>WER PLANT KRSKO D Y N A M I C S 

CIVIL IUOTECTION 
of O c c u r e n c e s and Act ions in "POSAVJE 82" E x e r c i s e 

SPECIAL SITUATION 

IMY TIME ACTIVITY P e r f o r m e d by A|}pendi x 

r . 1 ir».oo -Plant s t a t u s rc|tort CIMleadtp, Report No27 

O i l ir>.io - 3 r d t e a m of HIIK Intoliijencn d i v i s i o n p r o v i d e s a re|>orl »l>oul ineasuronient r e s u l t s at 
m e a s u r i n g | iuiii ls 16111 and 151)1 (natural background) -CI* Teams J N M l - N o l 2 

n « i 1 5 . 2 0 -Report to ECW U r u x e l l e s about s i tuat ion n o r m a l i z a t i o n 

- 2nd t e a m of IUIK i n l c l i y e n c e d iv i s i on p r o c e e d s to s h e l t e r ( c o m m a n d ) 

- Kc|tort about m e a s u r e m e n t r e s u l t s at m e a s u r i n g [>oints 16111 and 15111 

ISC 
CP T e a m s 

CP l l e a d q . Repoi t No2H 

i) i i 

m i 

1 6 . 3 0 

K>.fiO 

-Obta ins l>COA m e a s u r e m e n t r e s u l t s nbout env ironment m e a s u r e m e n t s , a c c o r d i n g to A p p . 
27 

C P I I o n d q . i ) i i 

m i 

1 6 . 3 0 

K>.fiO -Plant s t a t u s i<:poil and m e a s u r e m e n t a n a l y s i s C P I I e a d ( | . lte|K)it N«»2 

O i l 17.(Ml - END OK HIE EXEKCI.SE 

t 
I 1 

1 

1 
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ANNEX g 

NUCLEAR POWER PLANT KRSKO "POSAVJE 32" 

CIVIL PROTECTION 

LIST 

of Participants in "POSAVJE 32" Exercise 

1. Regular Shift Change in Operation 
2 . Civil Protection Headquaters 
3 . Civil Protection Teams 

- RBK Protection Squad 
- First Aid Squad 
- Fire Protection Squad 
- Technical Rescuing Squad 
- Shelter Utilization and Maintenance Team 
- Evacuation Team 

Together 

4 . Technical Support Center 
5. SLO and DS Committee 
6. Stand-by Shift of Operators 

Participants in total 

15 
13 

38 
34 
10 
26 
6 
7 

121 

12 
12 
9 

132 



ANNEX F 

Brochure issued co persons 
che Krsko Nuclear Power PI 
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Annex F cont ... 

W W &, 

Handbook issued Co persons living in che 
vicinicy of che Krsko Nuclear Power Plane 



ANNEX C 
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<*'l<*' vfea M m 
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Photograph of Potassium Iodide 
Packages and Foil Wrapped Tablets 

OdM'.i n i w r u r r m otror.i od f n f g a \rU stanisti dal jr 
1 dan 2 h b H ' 
',! clrfn 1 tat Into 
3 cl.m 1 Mhleto 

DoiendRj do enpga leta starosfi 
1 dan 1 t^blf to 
? dan 1 :ahifMo 
3 dan 1 tablelo 

Tableto ]*• treba ra/topifi < pol kn/af-a wodp 

TablfMf sc /acnpjn jporabljafi pu uka/n pr"-,tojnr(.j,i rtfn m 
skcgn uprrivnrqa orqana /.t /dravstvo a!< n^fxjsrcdno po 
uka/u Dbcinskjpqn ^taba /a > ivilno / . i^. i to 

POJASNILO 

T.il i 'r!" Kali|''vi'g.i jod<d.i -••' ;iporabl ;a,!> KOI / a v FMO sred 
•.tvt. pn vd'hnvanju radiOd*livn:h snovi i/ /raka ifadi'wkt'vm 
|Odi U p m b a tablet Kali|*'vHf}a i^xi'da j r /a 'irrjani/rn-- n.> 
^kodljiva 



ANNEX H 

Photographs of Evacuation and Sheltering Signs used during the Exercise. 

Notices placed on buildings during the off-site emergency response. 

"EVAKUIRANC" ("Evacuated") on entry doors indicates that the building 
has been evacuated. 

"HERMETIZIRANO" ("Sealed") indicates that the sheltering measures have 
been correctly implemented. 

EVAKUIRANO ¥ 

'*-?• 

HERMEHZRANO 



ANNEX I 

Photographs of selected areas, events and procedures during the 
course of "POSAVJE 82" Emergency Preparedness Exercise. 

1. Plant Emergency Control Centre 

2. Teams assembled in the Site Emergency Support Shelter. 

3. Monitoring of personnel entering the Site Emergency Support Shelter. 

4. Press Centre - Krsko Town Civil Protection Headquarters. 

5. Assessment of Dosimeters, Site Emergency Support Shelter. 

6. Firefighting exercise, Krsko Nuclear Power Plant. 

7. Foam blanket, firefighting exercise, Krsko Nuclear Power Plant. 

8. Identification of an evacuated house. 

9. Indication that "Sheltering" procedures have been applied. 

10. Traffic control. 

11. Field-unit personnel decontamination centre. 

12. Vehicle decontamination. 

13. "Sheltering" policy in operation at factory near Krsko Nuclear Power 
Plant. 

14. Civil Protection patrol in Krsko town. 

15. "Sheltering" policy in operation in Krsko town. 

16. Protection and "Sheltering" of live-stock. 

17. Protection of water supply for live-stock. 

18. Crop protection. 

19. Protection of domestic fire-wood. 



n 

CM 



CO 

in 





CO 



in 



18 

19 



ANNEX J 

Map of the Krsko Area 
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