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Corrective viewpoints in developing the ESTE software
· Activating the option of determining the uncertainties of ESTE software  for BNPP like the original version of software (Mentioned in page 35 of ESTE Annual Impacts for BNPP version 0.00 in normal condition-Document Code: ABmerit/2015/BNPP/01 rev.01)
1) ABmerit: This option is not covered by the expected budget of the project and therefore was intentionally explicitly reported as “not planned for delivery”. This option can be included in this project, extra cost = 75 000.00 EUR.

· Adding module of thermal plume discharge in Persian gulf water in normal conditions (The f of third Row of MOM)
2) ABmerit: Yes, module for thermal plume discharge in Persian gulf water for calculation of temperature increase in the vicinity of the place of discharge to the gulf will be added as special functionality to the ESTE for normal conditions. Simple module will be based on database of pre-calculated data. (Without additional cost.)

· Providing the number and format of software input data and sending its typical sample to BNPP (both model related to emergency and normal condition)
Note: BNPP is able to provide output of WRF model for ESTE software emergency module input data (The sample will be sent later).
3) ABmerit: the number and format of software input data was already discussed during the IAEA mission on-site and is planned to be finalized during the first phase of contracted project, in close cooperation between the ESTE team and the BNPP experts. Format discussed during the expert mission was “txt” or “xls” or “XML” – all these formats are principally acceptable and final format will be agreed during the first stage of contracted project. 
An example of input data expected for ESTE emergency code is given in the Attachment 1. 
An example of input data expected for ESTE normal operation code is given in the Attachment 2.

· Providing the details of number and format (period of data removal, data repetition cycle, measurement units) of inputs related to estimating of the source term and sending its typical sample (related to emergency module)
4) ABmerit: see the answer 3) above. Example of input data for ESTE emergency code is given in the Attachment 1). Data repetition cycle and the method of data removal will be agreed during the first phase of contracted project. Optimal data cycle can be for example 30 seconds, but the period acceptable for ESTE is between 30 seconds and 4 minutes. There are ESTE implementations (users) with time interval of 30 seconds and other ESTE implementations (other users) with time interval of 4 minutes. Measurement units will be finally approved during the first phase of contracted project according to possibilities of the BNPP. The ESTE code uses degrees of Celsius for temperature, cm or m for levels, m3/h or ton/h for flow rates, Gy/h for dose rates, Bq/m3 for volume activity, Bq for activity, % of nominal power or MW for reactor power, etc., but any physically meaningful unit is acceptable for ESTE (and will be converted to the units used by ESTE by “data input module” of ESTE).

· Providing training program for increasing the knowledge of users (in the site of BNPP and the Contractor company)
5) ABmerit:  User´s training provided in the site of BNPP will be focused mainly on operators of ESTE – how to operate the system ESTE for normal conditions and how to operate the system ESTE for emergency, what data (factors, constants, databases) used by the code ESTE can be and should be maintained by the user, how to maintain and edit data, what results are available, how to obtain results and how to work with the results or how to use the results (in case of normal operation and in case of emergency). Every feature and function of ESTE will be explained. Application of ESTE system in simulated (scenario) emergency situation will be demonstrated. Administrator´s  training will be delivered in the frame of  the User´s training. 
General description of User´s training provided “on-site” is given in the Attachment 3.

Comprehensive training organized by the IAEA and provided in the Contractor company or at the IAEA (the place will be agreed according to decision of the IAEA) will repeat the tasks of User´s training delivered in the BNNP site, but more time will be devoted to the algorithms and model approaches, to the maintenance  of databases (for example how to prepare updated database with agricultural production for ESTE for normal conditions) and to the application of ESTE results and outputs for response to the emergency and for protection of workers and inhabitants in the vicinity of the BNPP. General description of Comprehensive training is given in the Attachment 4.

· Adding zonation capability(option) based on the dose rate by the user (related to emergency condition module)
6) ABmerit: The user can change the zonation on the map of radiological impacts (ESTE for emergency), for example on the map of dose rates calculated, through the Legend.  Let say the User can change “on the fly” dose rate or effective dose which is reported as “red” on the map. This feature is implemented in ESTE for emergency as it is described here and will be delivered in this way. (Without additional cost.)

· Adding contour display of outputs in emergency and normal conditions on map
7) ABmerit: The contours (isolines) of radiological parameters calculated can be displayed on the map of radiological impacts.  ESTE for emergency can be delivered with this function. (Without additional cost.)
ESTE for normal operation is based on sectors (results are reported in the map of sectors) and dose levels are distinguished on the map of impacts by colors, sector by sector. Isolines or contours cannot be used in case of ESTE for normal conditions.

· Adding the display of the actual condition of online available measurement stations of BNPP on the dose or dispersion pattern,
8) ABmerit:  Information about dose rates measured by measuring stations  in the vicinity of the BNPP is reported on the maps and in Tables of Diagnostics module of ESTE for emergency conditions. Information about METEO parameters measured on-site is displayed as “meteorological arrow” in the wind rose, and all the time is available for the user of ESTE. Over and above, trajectories of hypothetical puffs (release) are calculated and all the time are available for the user of ESTE. So, these features are implemented in ESTE for emergency as it is described here and will be delivered in this way. (Without additional cost.)

· Providing normal software  module without software and hardware lock,
9) ABmerit: No. All software will be delivered with contracted number of licenses and with hardware (or SW) locks.

· Provision of the offer of the Contractor for increasing  the  license of clients and server of emergency module 
10) ABmerit: Yes, we can prepare offer for increasing of licenses for the client and server part of ESTE for emergency conditions, as well for ESTE for normal operation. See the table with prices in the Attachment 5.

· Adding the capability of using the minimum meteorological data of upper air (Sodar) without using data of prediction model (WRF) in order to run software in emergencies. 
11) ABmerit: Yes, this feature is common feature implemented in ESTE for emergency and will be delivered. (Without additional cost.)

· Creating the capability of data input in offline and online modes  for emergency module 
12) ABmerit: User can manually input to the ESTE information about state of most important safety systems, for example information, that high pressure injection system (HPIS) is in operation, in the form like: “yes there is flow at the output of the HPIS”, or information about dose rate measured in the containment, dose rate measured in the outside area of BNPP, etc. It means that the system can be used without external source of data, all functions can be controlled by manual operation, by the user. This feature is implemented in ESTE for emergency as it is described here and will be delivered in this way. (Without additional cost.)
“Exercise” mode of the run of ESTE, it means the mode when ESTE is not connected to the real actual data from reactor, but is connected to the database of prepared scenario data will be delivered, together with 3 examples of scenario data (3 various exercises). (Without additional cost.)
Module for scenario data simulation, including potential on-line connection of ESTE to the full scope reactor simulator, and including the module for radiological measurements simulation, could be delivered, but this option is not covered by the expected budget of the project and therefore is “not planned for delivery”. This option can be included in this project, extra cost = 190 000.00 EUR.

· Creating the capability of time synchronization of ESTE software with the official time of BNPP
13) ABmerit: Yes, we need information about method which is used or which is available for time synchronization in the BNPP. Probably there is some special “time server” which is applied as the source of synchronization in the BNPP. We need description or more information. Then we can solve synchronization between server ESTE and the time of BNPP. ESTE for emergency is running in the time of operation system of the computer of the ESTE server. So, if the server (computer) is synchronized, then the ESTE server is synchronized. ESTE clients are running in the time of ESTE server. (Without additional cost.) 

· Providing the support program after the end of six-month support period and submitting the financial offer of the contractor
14) ABmerit: Yes, we can prepare offer for the support. See the table with prices in the Attachment 5.

· Creating the capability of conformity and correction of source term based on the actual measurement data during accident (data assimilation). In order to provide the capability of upgrading, data base would be independent from the source of software code. 
15) ABmerit: The source term generated by the system  ESTE in emergency situation, as a result of data assimilation, is reported in the module “Messages” of ESTE, nuclide by nuclide. The user can enter (input) other source term or can enter modified source term manually through the user interface. This is principal feature implemented in ESTE for emergency and will be delivered in this way. (Without additional cost.)

Database of pre-calculated source terms, which are implemented and used by ESTE in various emergency conditions and then assimilated “on the fly”, is inherent database of the system and is not  available for upgrading by the user. Database will be generally described in the User Manual but is not intended to be used out of ESTE or to be upgraded by the user.

Qualified user of ESTE at BNPP will be allowed to modify/ to input inventory of reactor  core. The best practice is of course to ask the ESTE team (ABmerit) to perform recalculation of reactor inventory and to implement modifications to ESTE BNPP in the frame of service and maintenance delivered by ABmerit. But the user is principally allowed to change activity of nuclides in reactor core, which is then used for calculation of the source term by ESTE. This feature (to input new data about reactor inventory) can be utilized by qualified user of ESTE in BNPP in case of substantial changes of the fuel. It enables the user to modify the inventory also without help of ESTE team (ABmerit). This feature of ESTE and “how to do it” will be trained during both training courses planned, see the answer 5) above. This  feature of ESTE for emergency will be delivered without additional cost.



Attachment 1
List of input parameters / List of required data for ESTE system for emergencies
including meteorological data, technological and radiological data, etc. The possibility to modify the data by the user will be indicated, for e.g. change of units (mSv to Sv)
Content:
1) Data from technology - primary and secondary systems, the list of data expected at the input of the SW ESTE
2) Radiation measurements inside the plant area or close to the plant area), the list of data expected at the input of the SW ESTE
3) Radiation measurements in the EPZ (outside the plant area), the list of data expected at the input of the SW ESTE
4) Description of preferred format of input data - preferred format is XML
5) “xsd” Scheme (definition of XML) for Imported Signals
6) Numerical weather prediction (wind field), format: GRIB1 or GRIB2
7) Population data inside emergency planning zone: by villages by age




1) Data from technology - primary and secondary systems, the list of data expected at the input of the SW ESTE:

format: xls or XML or html or txt
CORE_OUTPUT_PRESSURE	[MPa]
CORE_OUTPUT_TEMPERATURE	[deg]
1_COLD_LEG_TEMPERATURE	[deg]
2_COLD_LEG_TEMPERATURE	[deg]
3_COLD_LEG_TEMPERATURE	[deg]
4_COLD_LEG_TEMPERATURE	[deg]
1_HOT_LEG_TEMPERATURE	[deg]
2_HOT_LEG_TEMPERATURE	[deg]
3_HOT_LEG_TEMPERATURE	[deg]
4_HOT_LEG_TEMPERATURE	[deg]
CONTAINMENT_NOBLE_GAS_ACTIVITY	[Bq/m3]
CONTAINMENT_DOSE_RATE	[Gy/h]
CONTAINMENT_TEMPERATURE	[ deg ]
CONTAINMENT_H2_CONCENTRATION	[ % ]
ABS_PRESSURE_CONTAINMENT	[kPa]
CONTAINMENT_WATER_LEVEL	[cm]
1_FLOW_LOW_PRESSURE_INJECTION	[t/h]
2_FLOW_LOW_PRESSURE_INJECTION	[t/h]
3_FLOW_LOW_PRESSURE_INJECTION	[t/h]
4_FLOW_LOW_PRESSURE_INJECTION	[t/h]
1_HYDROACCUMULATOR_WATER_LEVEL	[cm]
2_HYDROACCUMULATOR_WATER_LEVEL	[cm]
3_HYDROACCUMULATOR_WATER_LEVEL	[cm]
4_HYDROACCUMULATOR_WATER_LEVEL	[cm]
5_HYDROACCUMULATOR_WATER_LEVEL	[cm]
6_HYDROACCUMULATOR_WATER_LEVEL	[cm]
7_HYDROACCUMULATOR_WATER_LEVEL	[cm]
8_HYDROACCUMULATOR_WATER_LEVEL	[cm]
9_HYDROACCUMULATOR_WATER_LEVEL	[cm]
10_HYDROACCUMULATOR_WATER_LEVEL	[cm]
11_HYDROACCUMULATOR_WATER_LEVEL	[cm]
12_HYDROACCUMULATOR_WATER_LEVEL	[cm]
RPS_TRIP	[No.]
1_FLOW_HIGH_PRESSURE_INJECTION	[t/h]
2_FLOW_HIGH_PRESSURE_INJECTION	[t/h]
3_FLOW_HIGH_PRESSURE_INJECTION	[t/h]
4_FLOW_HIGH_PRESSURE_INJECTION	[t/h]
PRESSURIZER_LEVEL	[cm]
1_FLOW_OUTPUT_SPRAY_SYSTEM	[t/h]
2_FLOW_OUTPUT_SPRAY_SYSTEM	[t/h]
3_FLOW_OUTPUT_SPRAY_SYSTEM	[t/h]
4_FLOW_OUTPUT_SPRAY_SYSTEM	[t/h]
SG1_FEEDWATER_LEVEL	[cm]
SG2_FEEDWATER_LEVEL	[cm]
SG3_FEEDWATER_LEVEL	[cm]
SG4_FEEDWATER_LEVEL	[cm]
ACTIVITY_SG1	[Bq/m3]
ACTIVITY_SG2	[Bq/m3]
ACTIVITY_SG3	[Bq/m3]
ACTIVITY_SG4	[Bq/m3]
1_A_service_water	[Bq/m3]
2_A_service_water	[Bq/m3]
3_A_service_water	[Bq/m3]
Dose_rate_Inner_stack	[Gy/h]
Flow_air_Inner_stack	[m3/h]
A_NG_Inner_stack	[Bq/m3]
A_Aer_Inner_stack	[Bq/m3]
A_Iod_Inner_stack	[Bq/m3]
Dose_rate_Outer_stack	[Gy/h]
Flow_air_Outer_stack	[m3/h]
A_NG_Outer_stack	[Bq/m3]
A_Aer_Outer_stack	[Bq/m3]
A_Iod_Outer_stack	[Bq/m3]
Reactor_Power_Neutron_Power	[%]
Reactor_Power_Thermal_Power	[%]
ACTVITY_PRIMARY_C	[Bq/m3]
SG1_PRESSURE	 [MPa]
SG2_PRESSURE	 [MPa]
SG3_PRESSURE	 [MPa]
SG4_PRESSURE	 [MPa]
Dose_Rate_1	 [Gy/h]
Dose_Rate_xy	 [Gy/h]
...
Dose_Rate_Tangak	 [Gy/h]
...
METEO_wind_rate	[m/s]
METEO_direction		[deg]
METEO_precipitation 	[mm/h]
METEO_stability		[A-F]










2) Radiation measurements inside the plant area or close to the plant area), the list of data expected at the input of the SW ESTE:

format: xls or XML or html or txt

plant area dose rate monitor No.1, Longitude=...., Latitude =......, dimension [Gy/h]
up to 
....
plant area dose rate monitor No.xy,



3) Radiation measurements in the emergency planning zone (EPZ, outside the plant area), the list of data expected at the input of the SW ESTE:

format: xls or XML or html or txt

dose rate monitor No.EPZ-1, Longitude=...., Latitude =......, dimension [Gy/h]
up to 
.....
dose rate monitor No.EPZ-xy,

and other monitors (if available, e.g. iodine or aerosol monitors)















4) Example of preferred format of input data - preferred format is XML:
(EXAMPLE, other formats can be also acceptable, will be agreed during the first stage of the contract )
<?xml version="1.0"?>
<Signals xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
  <SignalItems>
    <Signal>
      <Name>NameSig1</Name>
      <Value>1.14E+15</Value>
      <Valid>true</Valid>
    </Signal>
    <Signal>
      <Name>NameSig2</Name>
      <Value>0.25</Value>
      <Valid>true</Valid>
    </Signal>
    <Signal>
      <Name>NameSig3</Name>
      <Value>215</Value>
      <Valid>true</Valid>
    </Signal>
    <Signal>
      <Name>NameSig4</Name>
      <Value>-15</Value>
      <Valid>false</Valid>
    </Signal>
  </SignalItems>
</Signals>



5) “xsd” Scheme (definition of XML) for Imported Signals:

<?xml version="1.0" encoding="utf-8"?>
<xs:schema elementFormDefault="qualified" xmlns:xs="http://www.w3.org/2001/XMLSchema">
  <xs:element name="Signals" nillable="true" type="Signals" />
  <xs:complexType name="Signals">
    <xs:sequence>
      <xs:element minOccurs="0" maxOccurs="1" name="SignalItems" type="ArrayOfSignal" />
    </xs:sequence>
  </xs:complexType>
  <xs:complexType name="ArrayOfSignal">
    <xs:sequence>
      <xs:element minOccurs="0" maxOccurs="unbounded" name="Signal" nillable="true" type="Signal" />
    </xs:sequence>
  </xs:complexType>
  <xs:complexType name="Signal">
    <xs:sequence>
      <xs:element minOccurs="1" maxOccurs="1" name="Name" type="xs:string" />
      <xs:element minOccurs="1" maxOccurs="1" name="Value" type="xs:float" />
      <xs:element minOccurs="1" maxOccurs="1" name="Valid" type="xs:boolean" />
    </xs:sequence>
  </xs:complexType>
  <xs:element name="Signal" nillable="true" type="Signal" />
</xs:schema>




6) Numerical weather prediction (wind field, WRF), format: GRIB1 or GRIB2
Monitored area: LAT N24–N36 (≈1320km), LON E45-E56 (≈1100km). 
 (The region covers approximately area to the distance 500 km from the site + includes Tehran). 

Resolution: 0.25 x 0.25 degrees (it is equal to approximately 25 x 25 km). 
Time step: 3 h (00, 03, 06, … ,  72 h) prediction up to 72 hours, actualized once a day
Number of levels: 9-11 model levels for height fields + ground level
- model levels:
a)  Version A: levels in pre-defined heights above the terrain (e.g. 20-80-160-250-350-500-750-1000-1500-3000 m above terrain).
b) Version B: hybrid levels or pressure levels, which correspond approximately to 20-80-160-250-350-500-750-1000-1500-3000 m above terrain).
Optimal assembly:
Single level parameters* – from both forecast and analysis
· 	10 metre U-velocity (10U, m/s)
· 	10 metre V-velocity (10V, m/s)
· 	2 metre dewpoint temperature (2D, K)
· 	2 metre temperature (2T, K)
· 	Surface pressure (SP, Pa) 
· 	Total cloud cover (TCC, %)
· 	Surface sensible heat flux (SSHF, W/m2)
· 	Friction velocity (ZUST, m/s)  or east/west and north/south surface stress
Single level parameters* – from forecast
· 	Boundary layer height (BLH, m)
· 	Convective precipitation (CP, kg/m2)
· 	Large scale precipitation (LSP, kg/m2)
Single level parameters* – from analysis
· 	Land/sea mask (LSM)
· 	Orography (Z, m)
Model level parameters* – from both forecast and analysis
· 	Specific humidity (Q, kg/kg)
· 	Temperature (T, K)
· 	U-velocity (U, m/s)
· 	V-velocity (V, m/s)
· 	Vertical velocity (W, m/s)
·           Geometric height (h, m)




7) Population data inside the emergency planning zone: by villages by age
Format: xls file saved as csv

(code of the village  can be artificially generated by us and attached to the village)

	
	Code
	Total
	0-1
	1-2
	2-7
	7-12
	12-17
	17+

	Bandargaah
	01
	
	
	
	
	
	
	

	Bandar Bushehr
	02
	
	
	
	
	
	
	

	Tangak
	..
	
	
	
	
	
	
	

	Delvar
	
	
	
	
	
	
	
	

	….
	
	
	
	
	
	
	
	



Code – village/town ID utilized in map file (shapefile, GIS)












Attachment 2:
The list of required data (including formats of common inputs), system for normal operational effluents

Content:
1) Normal effluents - meteorological data (*.xls, or *.txt file), structure 
2) Airborne effluents data (*.xls or *.txt file), structure (noble gasses known as a group)
3) Airborne effluents data (*.xls or *.txt file), structure (noble gasses known by nuclides)
4) Liquid discharges data (*.xls or *.txt file), structure (noble gasses known by nuclides)
5) The list of other parameters and data assumed for normal operation 
6) TABLE – Croplands, Wheat, Barley, Grapes, Apples, Oranges, Greenhouses 
7) Table - livestock (meat), density of livestock per area
8) Table - milk, production of milk
9) Population by villages, by age at the 100 km vicinity of the BNPP




1) Meteorological data – ESTE for normal operation  (*.xls, or *.txt file), structure:
(these data are expected as an input from the BNPP to the ESTE code, file with meteo data can be entered manually by the ESTE user)

	Hourly averages

	 
	Wind direction
	Wind rate 
(in 10 m)
	Precipitation
	Pasquill category of stability

	Date, time
	[°]
	[m/s]
	[mm/h]
	[1/2/3/4/5/6 ]

	01.01.2014
	119,75E+00
	5,23E+00
	000,00E+00
	4,00E+00

	01.01.2014 01:00
	117,08E+00
	5,30E+00
	000,00E+00
	4,00E+00

	01.01.2014 02:00
	120,33E+00
	5,46E+00
	000,00E+00
	4,00E+00

	01.01.2014 03:00
	120,92E+00
	5,98E+00
	000,00E+00
	4,00E+00

	01.01.2014 04:00
	118,50E+00
	5,55E+00
	000,00E+00
	4,00E+00

	01.01.2014 05:00
	113,45E+00
	6,51E+00
	000,00E+00
	4,00E+00



etc.



2) Airborne effluents data/releases – ESTE for normal operation (*.xls or *.txt file), structure (activity of noble gasses is known as a group “noble gasses”):
(these data are expected as an input from the BNPP to the ESTE code, file with effluents  to the atmosphere or discharges to the sea can be entered manually by the ESTE user)
txt format or xls format is acceptable for ESTE code (example of appropriate format for ESTE):
the first row: Airborne effluents 
the second row: Period from: 01-01-2014
the third row: Period to: 31-12-2014
other rows: name of nuclide, dimension (=Bq), effluent in the 1.month, effluent in the 2.month, effluent in the 3.month, etc., ..., effluent in the 12.month,
"noble gasses","Bq","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14"
"I-131 aer.","Bq","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08"
"I-131 el.","Bq","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09"
"Sr-90","Bq","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06"
"Cs-137","Bq","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07"
etc.
or the format can be  “xls”.

3) Airborne effluents data (*.xls or *.txt file), structure (activity of noble gasses is known by nuclides):
txt format or xls format is acceptable for ESTE code:
the first row: Airborne effluents
the second row: Period from: 01-01-2014
the third row: Period to: 31-12-2014
other rows: name of nuclide, dimension (=Bq), effluent in the 1.month, effluent in the 2.month, effluent in the 3.month, etc., ..., effluent in the 12.month,
"Xe-133","Bq","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14"
"Ar-41","Bq","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14","0,8E+14"
"Kr-85","Bq","3E+12","3E+12","3E+12","3E+12","3E+12","3E+12","3E+12","3E+12","3E+12","3E+12","3E+12","3E+12"
"I-131 aer.","Bq","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08"
"I-131 el.","Bq","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09","5,2E+09"
"Sr-90","Bq","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06"
"Cs-137","Bq","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07"
etc.

4) Liquid discharges data (*.xls or *.txt file), structure (noble gasses known by nuclides):
txt or xls format:
the first row: Liquid effluents
the second row: Period from: 01-01-2014
the third row: Period to: 31-12-2014
other rows: name of nuclide, dimension (=Bq), effluent in the 1.month, effluent in the 2.month, effluent in the 3.month, etc., ..., effluent in the 12.month,
"H-3","Bq","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14","1,67E+14"
"I-131 aer.","Bq","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08","1,7E+08"
"Sr-90","Bq","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06","7,8E+06"
"Cs-137","Bq","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07","1,6E+07"
etc.


5) Population by villages, by age at the 100 km vicinity of the BNPP

Note: The list of villages and towns and number of inhabitants by age is expected from the BNPP.

	
	Code
	Total
	0-1
	1-2
	2-7
	7-12
	12-17
	17+

	Bandargaah
	01
	
	
	
	
	
	
	

	Bandar Bushehr
	02
	
	
	
	
	
	
	

	Sadabad
	..
	
	
	
	
	
	
	

	Ahram
	
	
	
	
	
	
	
	

	….
	
	
	
	
	
	
	
	



Note: Code – village/town ID utilized in the map file (shapefile, GIS)



Attachment 3:
General description of the User´s training provided in the site of BNPP.

User´s training provided in the site of BNPP will be focused mainly on Users:

A) ESTE for normal conditions.

A.1 ) How to operate the system ESTE for normal conditions:
How to start the program? 
How to turn off ESTE AI? 
Description of main control icons (functions) of ESTE AI
System tools
How to enter input parameters of airborne effluents /liquid dischrages? 
How to enter the airborne/liquid discharges manually? 
How to start impacts calculation? 
Recommended method for impacts calculation
How to display on the map calculated values (numbers) of radiological parameters? 
How to archive calculated impacts? 
How to display the map of impacts? 
External exposure from cloud
External exposure from ground
Inhalation
Ingestion/atmosphere
Collective doses /atmosphere
Drinking water
Ingestion/hydrosphere
Shoreline activities, swimming, boating
Collective doses/hydrosphere
How to display results of total impacts calculated? 
How to print the current map? 
How to display analyses of calculated impacts in the chosen sector? 
Example (report): a table of calculated impacts analyses in the chosen sector
How to view a table (report) of total impacts analysis? 
Example: a table of total calculated impacts analyses
How to display the analysis of METEO data? 

A.2) Models, constants, data:
Constants of the program
Equations and models of the program
Assumptions implemented in models
Data maintenance
How to work with results
How to report and how to use the results

A.3) Administration of the system



B) ESTE for emergency conditions.

B.1 ) How to operate the system ESTE for emergency conditions:

General information about operation of the ESTE client

Algorithms:
Basic algorithms of ESTE
Method of source term determination by ESTE
Basic algorithm of ESTE for assessment of source term prognosis
Basic algorithm of ESTE for estimation of real release into the environment (Bq/15min by nuclides)
Basic algorithm of ESTE for calculation of impact prognosis from predicted source term	
Basic algorithm of ESTE for calculation of the impact of real release	
Algorithm for automatic evaluation of the level of INES	
Database of source terms for reactors of the plant

Description of graphical user interfaces (GUI):
The main window: „EPZ and Data“
GUI: REAL RELEASE
GUI - map outputs
Management of map outputs
Trajectories
Real impacts
Prediction of impacts
Map tools
Information about calculated radiological impacts
The wind field and information about currently loaded meteo situation
Calculation of evacuation doses / doses along the route
Description of the legend
GUI: TRAJECTORIES
GUI: REAL IMPACTS
GUI: PROGNOSES OF IMPACTS
GUI: DIAGNOSTICS
GUI: MANUAL CONTROL
Example of Manual control
DATA ARCHIVE
MESSAGES

How to operate the system:
How to enter initiating event manually?
How to enter manually time of the end of fission?
How to enter manually the state of the core (coolant boiling, core uncovered, core damage)?
How to enter manually the state of containment tightness?
How to enter State of spray system in containment manually?
How to enter values of the physical parameters (measurements) of the containment manually?
How to enter prognosis of source term manually?
How to enter prognosis of source term by number manually?	
How to enter values of crucial physical parameters (measurements) in the reactor hall manually?
How to enter values of crucial physical parameters (measurements) in the ventilation stack manually?
How to enter real release (source term) manually?
How to enter manually the actual meteorological situation measured in the locality of the plant?	
How to turn on/off automatic loading of wind field (GRIB, numerical weather prediction METEO)?
How to modify/ to input inventory of reactor core for the source term calculations.

B.2) Constants, data, models:
Constants of the program
Equations and models of the program
Assumptions implemented in models
Data maintenance
How to work with results
How to report and how to use the results
How to utilize ESTE in case of accident

B.3) Administration of the system








Attachment 4:
General description of the  “Comprehensive training” organized by the IAEA and provided in the Contractor company or at the IAEA (the place will be agreed according to decision of the IAEA).

Comprehensive training will be focused more on models, model assumptions and algorithms: 

A) ESTE for normal conditions.

A.1) Models, constants, data:

Equations and models of the program
Assumptions implemented in models
Constants of the program
Data maintenance
How to work with results
How to report and how to use the results

A.2 ) How to operate the system ESTE for normal conditions:
How to start the program? 
How to turn off ESTE AI? 
Description of main control icons (functions) of ESTE AI
System tools
How to enter input parameters of airborne effluents /liquid dischrages? 
How to enter the airborne/liquid discharges manually? 
How to start impacts calculation? 
Recommended method for impacts calculation
How to display on the map calculated values (numbers) of radiological parameters? 
How to archive calculated impacts? 
How to display the map of impacts? 
External exposure from cloud
External exposure from ground
Inhalation
Ingestion/atmosphere
Collective doses /atmosphere
Drinking water
Ingestion/hydrosphere
Shoreline activities, swimming, boating
Collective doses/hydrosphere
How to display results of total impacts calculated? 
How to print the current map? 
How to display analyses of calculated impacts in the chosen sector? 
Example (report): a table of calculated impacts analyses in the chosen sector
How to view a table (report) of total impacts analysis? 
Example: a table of total calculated impacts analyses
How to display the analysis of METEO data? 





B) ESTE for emergency conditions.


B.1) Models, algorithms, constants, data:

Constants of the program
Equations and models of the program
Assumptions implemented in models

Algorithms:
Basic algorithms of ESTE
Method of source term determination by ESTE
Basic algorithm of ESTE for assessment of source term prognosis
Basic algorithm of ESTE for estimation of real release into the environment (Bq/15min by nuclides)
Basic algorithm of ESTE for calculation of impact prognosis from predicted source term	
Basic algorithm of ESTE for calculation of the impact of real release	
Algorithm for automatic evaluation of the level of INES	

Data maintenance

Database of source terms for reactors of the plant

Emergency response:
How to work with results
How to report and how to use the results
How to utilize ESTE in case of accident


B.2) How to operate the system ESTE for emergency conditions:

General information about operation of the ESTE client

Description of graphical user interfaces (GUI):
The main window: „EPZ and Data“
GUI: REAL RELEASE
GUI - map outputs
Management of map outputs
Trajectories
Real impacts
Prediction of impacts
Map tools
Information about calculated radiological impacts
The wind field and information about currently loaded meteo situation
Calculation of evacuation doses / doses along the route
Description of the legend
GUI: TRAJECTORIES
GUI: REAL IMPACTS
GUI: PROGNOSES OF IMPACTS
GUI: DIAGNOSTICS
GUI: MANUAL CONTROL
Example of Manual control
DATA ARCHIVE
MESSAGES

How to operate the system:
How to enter initiating event manually?
How to enter manually time of the end of fission?
How to enter manually the state of the core (coolant boiling, core uncovered, core damage)?
How to enter manually the state of containment tightness?
How to enter State of spray system in containment manually?
How to enter values of the physical parameters (measurements) of the containment manually?
How to enter prognosis of source term manually?
How to enter prognosis of source term by number manually?	
How to enter values of crucial physical parameters (measurements) in the reactor hall manually?
How to enter values of crucial physical parameters (measurements) in the ventilation stack manually?
How to enter real release (source term) manually?
How to enter manually the actual meteorological situation measured in the locality of the plant?	
How to turn on/off automatic loading of wind field (GRIB, numerical weather prediction METEO)?
How to modify/ to input inventory of reactor core for the source term calculations.








Attachment 5:
	Prices for items which could be delivered in addition to the contract

	

	 
	€
	 
	 
	 
	Detailed Specification

	ESTE SW (prices for items which could be delivered in addition to the initial contract)

	Server ESTE for emergency (ESTE BNPP Server)
Next license (additional to the initial contract)
	60 000
	 
	 
	 
	1 license for additional ESTE server (in addition to initial contract)

	Client ESTE for emergency (ESTE BNPP Client)
Next license (additional to the initial contract)
	18 000
	 
	 
	 
	1 license for additional ESTE client (in addition to initial contract)

	Stand-alone application for routine effluents (ESTE AI BNPP)
Next license (additional to the initial contract)
	60 000
	 
	 
	 
	1 license for additional ESTE Annual Impacts system  (in addition to initial contract)

	ESTE Analyst
(not covered by initial contract,
additional to the initial contract)
	40 000
	 
	 
	 
	1 license for fully off-line version of ESTE for nuclear emergencies, 
for performing off-line analyses in parallel during the course of accident

	ESTE Simulator (see the answer No.12) 
(not covered by initial contract,
additional to the initial contract)
	190 000
	
	
	
	1 license for server and 3 licenses for clients of ESTE Simulator (see the answer No.12 above)

	Uncertainty module of ESTE for normal operation 
(see the answer No.1) 
(not covered by initial contract,
additional to the initial contract)
	75 000
	
	
	
	Uncertainty module is attached to ESTE for normal operation and cannot be used independently. The license will be extended and applied to all already licensed ESTE for normal operation.

	 
	 
	 
	 
	 
	 

	Trial period (6 months) - included in initial contract
	0
	 
	 
	 
	- basic updates
- accommodation of  interfaces for input data
trial period= included in initial contract

	 
	 
	 
	 
	 
	 

	Technical support and maintenance - basic (per 1 calendar year)
not included in initial contract
	75 000
	 
	 
	 
	- updates
- remote expert consultancies (by email)
- remote support in preparation exercises 
and data scenarios for exercises (2 times per year)

	 
	 
	 
	 
	 
	 

	Training on site - basic - included in initial contract
	0
	 
	 
	 
	training: ESTE Emergency, ESTE Annual Impacts
duration:
No. of persons: 10
place: on-site, BNPP
Included in initial contract

	Comprehensive Training - advanced
- not included in initial contract
	12 000
	 
	 
	 
	training: ESTE Emergency, ESTE Annual Impacts
duration: 2 weeks
No. of persons: 3
place: in ABmerit office, Trnava, Slovakia // expenses of the BNPP experts should be covered by the IAEA






