Approved by 
Order of the Federal Environmental, Industrial and Nuclear Supervision Service No. ___ 
dated ____________ ___, 20__ 

SAFETY GUIDE 
IN THE USE OF ATOMIC ENERGY "COMPOSITION AND CONTENT OF THE CERTIFICATE FOR THE REACTOR FACILITY OF THE NUCLEAR POWER PLANT UNIT"

(RB-137-17)

I. General

1. This safety guide in the use of atomic energy "Composition and Content of the Certificate for the Reactor Facility of the Nuclear Power Plant Unit" (RB-137-17) (hereinafter referred to as the Safety Guide) has been developed in accordance with Article 6 of Federal Law N 170-FZ dated November 21, 1995 "On the Use of Nuclear Power" for the purpose of securing the compliance with the requirements of clause 4.3 of the federal rules and regulations in the field of atomic energy use  "Nuclear Safety Rules for Reactor Facilities of Nuclear Power Plants" (NP-082-07) approved by the order of the Federal Environmental, Industrial and Nuclear Supervision Service dated December 10, 2007. N 4.

2. This Safety Guide contains recommendations of the Federal Service for Environmental, Industrial and  Nuclear Supervision on the structure and content of the certificate for the reactor facility of the nuclear power plant unit (hereinafter referred to as the RF certificate) as well as on the procedure for preparing, issuing, amending and storing the RF certificate.

3. This Safety Guide applies to operated (commissioned after construction) units of nuclear power plants.

4. This Safety Guide is intended for operating organizations and nuclear power plants as well as for subdivisions of the authorized body for state safety regulation in the field of nuclear power use related to the safety regulation of nuclear power plants.

5. The RF certificate is issued by the responsible subdivision of the authorized body for state safety regulation in the filed of nuclear power use once for the entire service life of the nuclear power plant unit based on the results of the examination of a set of documents justifying nuclear and radiation safety when issuing a license to operate the nuclear power plant unit.

6. The RF certificate contains information on the composition of the reactor facility, its equipment, systems and components, design, calculated and actual values of parameters that affect the safety of the reactor facility.

7. The list of abbreviations used in this Safety Guide is given in Appendix No. 1 to this Safety Guide.

II. The procedure for the development and maintenance of the reactor facility certificate

8. The operating organization ensures the development of the RF certificate, execution according to the recommended form (Appendix N 2, 3, 4, 5 of this Safety Guide), maintenance of the RF certificate up to date.

9. When developing the RF certificate, designed, calculated and measured (confirmed as a result of measurements) values (ranges of values) of neutron, physical and thermohydraulic characteristics of the core as well as technological parameters of the reactor for the current condition of the power unit are used.

10. Any changes of the RF characteristics contained in the RF certificate are drawn up in the form of the corresponding changes made to the RF certificate.

11. When issuing a license to operate the NPP unit, the head of the responsible subdivision of the authorized body for state safety regulation in the field of nuclear power use signs two copies of the RF certificate prepared by the operating organization, and a registration number with the following structure is assigned to the certificate:

H-XXX-ZZZZ

where:

H – number of the NPP unit;

XXX – abbreviated name of the NPP;

ZZZZ – year of certificate issuance.

(For example: (4-БАЛ-1995, 1-РОС-2000).

When signing copies of the RF certificate, the following data are indicated: title of the position of the person authorized to sign the RF certificate and the decryption of the signature (initials and surname).

For example:

	Head of the responsible subdivision of the authorized body for state safety regulation in the field of nuclear power use
	
	
	

	
	(signature)
	
	Full name


12. The first copy of the RF certificate is kept in the operating organization, the second one is kept in the responsible subdivision of the authorized body for state safety regulation in the field of nuclear power use.

III. The procedure for making changes to the RF certificate 

13. Changes to the RF certificate are made by replacing the sheets containing the previous information about the parameters or characteristics of the NPP unit with sheets containing new information about the specified parameters or characteristics, or by introducing new additional sheets. Changes are documented by the Notification of the introduced changes. Replaced or additional sheets are kept together with the RF certificate.

When making changes by replacing sheets or introducing new additional sheets, the change number and sheet status ("replaced" or "new") are indicated in the footer of new sheets, the replaced (supplemented) part of the text is highlighted with a solid vertical line on the left free margin of the sheet.

When making changes to the section available in the RF certificate of the NPP unit "Certificate made on the basis of", which is on a sheet certified by seals, the corresponding sheet is not removed but the necessary changes are indicated in a new sheet, while the new sheet is numbered with an alphabetic index (for example, 9a) and the numbering of subsequent sheets does not change.

14. Changes in the parameters or characteristics given in the RF certificate are carried out on the basis of justifying documents (results of neutron and physical calculations to substantiate the safety of the current loading of the core, NPP safety analysis report, NPP in-depth safety assessment report, NPP periodical safety assessment, statements of measurement results of  core neutronic and thermohydraulic characteristics at start-up and others) drawn up in accordance with the procedure established by the operating organization.

15. Justifying documents, which were the basis for changing the relevant parameters and characteristics in the RF certificate, are stored until the NPP unit is decommissioned.

16. On the changes made to the RF certificate, a corresponding entry is made in the item "List of Changes in Certificate Data" of the RF certificate of the NPP unit. Sheet containing th item "List of Changes in Certificate Data" is attached to the Notification of Changes Introduced.

Appendix No. 1 
to the safety guide in the use of atomic energy "Composition and Content of the Certificate for the Reactor Facility of the Nuclear Power Plant Unit" approved by the order of the Federal Environmental, Industrial and Nuclear Supervision Service
 N _____ dated __________   ___, 20__ 

ABBREVIATIONS

	NPP
	-
	nuclear power plant

	NFME
	-
	neutron flux monitoring equipment

	ELM
	-
	emergency level measurement in the reactor

	AC
	-
	automatic control rod

	EP
	-
	Emergency Protection

	FEP
	-
	fast emergency protection 

	BRU-A
	-
	steam dump valve to atmosphere

	FNR
	-
	fast neutron reactor

	MCR
	-
	main control room

	FPR
	-
	fast power reduction

	PWR
	-
	pressurized water reactor

	ICS
	-
	in-core sensor

	ICMS
	-
	in-core monitoring system

	IVS
	-
	in-vessel storage

	BA
	-
	burnable absorber

	HA-
	-
	hydraulic accumulator

	MSH
	-
	main steam header

	AEFWS
	-
	additional emergency feed water supply

	AA
	-
	additional absorber

	PV
	-
	pilot valve

	PSD
	-
	Pilot-Operated Relief Valve

	SG PSD 
	-
	steam generator pulse safety device

	PRZR
	-
	Pressurizer

	RFCC
	-
	repeated forced circulation circuit

	CC CPSC
	-
	cooling circuit for control and protection system channels

	MCL
	-
	minimum controlled power level

	RFC
	-
	repeated forced circulation

	MUPOF
	-
	mixed uranium-plutonium oxide fuel

	NPC
	-
	neutron and physical characteristics

	SAR
	-
	Safety Analysis Report

	ISAR
	-
	in-depth safety analysis report

	MCC
	-
	main circulation circuit

	MPU
	-
	mobile pump unit

	HPH
	-
	high pressure heater

	CRC
	-
	constant reactivity compensator

	SG
	-
	steam generator

	AR
	-
	absorbing rod

	PSA
	-
	periodical safety assessment

	-
	-
	control device

	ECR
	-
	emergency control room

	MC
	-
	manual control

	RF
	-
	Reactor Facility

	RMUPOF
	-
	regenerated mixed uranium-plutonium oxide fuel

	HPCTR
	-
	high power channel type reactor

	WC
	-
	working cartridge

	RB
	-
	safety guide

	HP ECCS
	-
	high-pressure reactor core emergency cooling system

	LP ECCS
	-
	low-pressure reactor core emergency cooling system

	Smolensk NPP
	-
	Smolensk nuclear power plant

	BAR
	-
	burnable absorbing rod 

	PHRS
	-
	passive heat removal system

	CPS
	-
	Control and Protection System

	FE
	-
	Fuel Element

	GFE
	-
	gadolinium fuel element

	FA
	-
	Fuel Assembly

	FC
	-
	fuel channel

	TS
	-
	technical specification

	TSA
	-
	Technical Safety Appraisal

	MCC
	-
	molten core catcher

	AUU
	-
	accelerated unit unloading

	HLPR
	-
	heterogeneous loop type power reactor

	NF
	-
	nuclear fuel


Appendix No. 2 
to the safety guide in the use of atomic energy "Composition and Content of the Certificate for the Reactor Facility of the Nuclear Power Plant Unit" approved by the order of the Federal Environmental, Industrial and Nuclear Supervision Service
 N _____ dated __________   ___, 20__ 

(recommended sample)

Certificate for the NPP unit reactor facility 

(for RF of PWR type)

copy No.

Certificate N _____ dated __________ ___,  20__

for the reactor facility В-XXXX

of the power unit with PWR-XXXX N _____

NPP name ___________________

1. NPP name, unit number.

2. NPP deployment site.

3. Operating organization. 

4. Organization developing the RF project.

5. Type of reactor facility.

6. Designation of reactor facility project 

7. Date of reactor first output in the critical condition 

8. Date of putting the NPP unit into commercial operation.

9. RF main design characteristics:

9.1. RF rated heat power, MW.

9.2. RF rated heat power operating limit, MW. 

9.3. RF allowed heat power, MW.

9.4. RF allowed heat power operating limit, MW. 

9.5. Number of I circuit coolant circulation loops, pcs.

9.6. Type of I circuit coolant circulation, natural/forced.

9.7. Coolant flow rate through the RF at the permitted power, kg/s.

9.8. Amount of coolant leaks past the core, %.

9.9. Minimum temperature of the 1circuit coolant when it is allowed to output the reactor at the minimum controlled power level, °C.

9.10. Primary circuit coolant temperature at the permitted power:

at the inlet to the reactor, °C;

at the outlet of the reactor, °C.

9.11. Coolant pressure in the primary circuit, MPa.

9.12. Pressure in the steam generator, MPa

9.13. RF design life, years.

9.14. RF extended service life, years.

9.15. Design earthquake at the NPP deployment site on the "MSK-64" scale, points.

9.16. Maximum design earthquake on the "MSK-64" scale, points.

9.17. Availability of the RF leak-tight enclosure, (yes/no).

9.18. Availability of the ELM system - emergency level measurement  in the reactor for the timely detection of the gas volume in the reactor, yes/no.

9.19. Availability of sufficient and available supply of fresh water suitable for use in managing accidents and fires beyond design basis including severe ones:

method of supplying water to an emergency reactor facility in the event of a complete de-energization of the NPP during accidents beyond design basis including severe ones;

technical ability to receive water in case of accidents beyond design basis including severe ones,  direction of water supply (1 and/or 2 circuit, reactor shaft, MLD, and so on);

water supply available for use, m3;

minimum required (defined in the SAR) supply of water for use in managing accidents and fires beyond design basis including severe ones, m3.

10. Basic design characteristics of the reactor core:

10.1. Diameter, m

10.2. Height, m

10.3. Number of fuel assemblies in the core, pcs.

10.4. Fuel assembly dimension (“turn-key"), mm.

10.5. Pace of placing fuel assemblies in the core, mm.

10.6. -Number of fuel elements in fuel assembly, pcs.

10.7. Diameter of fuel elements (gadolinium fuel elements), mm

10.8. Pace of placing fuel elements in fuel assemblies, mm.

10.9. Number of CPS control devices in the core, pcs.

10.10. Number of absorbing rods in CPS control devices, pcs.

10.11. Type(s) of absorber in rods of CPS control devices.

10.12. Burnable absorber type (heterogeneous/homogeneous).

10.13. Number of independent reactor shutdown systems, pcs.

10.14. Method and type of in-reactor control equipment:

IRC method (by integral/local parameters);

IRC equipment type

10.15. Periodicity of in-reactor control of energy release.

10.16. Fuel load composition

	Designation of fuel assemblies (WC) according to TS
	Operation cycle
	Fuel type
	Average initial enrichment
	Number of fuel assemblies
	Number of gadolinium fuel rods or BARs in fuel assemblies
	BA composition <1>
	BA concentration <1>

	
	
	
	
	
	
	
	


--------------------------------

<1> For homogeneous absorber: type of absorber, initial content in fuel.

10.17. Moderator type.

10.18. Coolant type.

10.19. Certificate data and results of control by technical means of 10B content in boric acid.

10.20. Minimum value of the standby concentration of boric acid in the coolant for cold shutdown at the beginning of the lifetime, g/kg.

11. RF neutron-physical characteristics

	Item
	Parameters
	Units
	Design values (range)
	Current calculated values (range)
	Measured values

	11.1.
	Fuel load number
	
	
	
	

	11.2.
	Planned duration of the reactor boron lifetime
	efficiency per day
	
	
	

	11.3.
	Planned duration of work on the CPS control devices
	efficiency per day
	
	
	

	11.4.
	Duration of work on the power effect of reactivity planned at the beginning of the lifetime
	efficiency per day
	
	
	

	11.5.
	Fuel recharging rate
	
	
	
	

	11.6.
	Average enrichment of loaded fuel
	% weight.
	
	
	

	11.7.
	Maximum reactivity margin
	%
	
	
	

	11.8.
	Minimum efficiency of the mechanical reactor shutdown system without one most efficient CPS control device
	
	
	
	

	
	at the minimum controlled power level;
	%
	
	
	

	
	at the beginning/end of the lifetime;
	%
	
	
	

	
	at the permitted power
	%
	
	
	

	11.9.
	Efficiency of the reactor shutdown liquid system in case of changing boric acid concentration from critical at the beginning of the lifetime at the minimum controlled power level to shutdown for nuclear fuel reloading
	%
	
	
	

	11.10.
	Value of the reactivity temperature coefficient (total by the temperature of the coolant and fuel) at the routine position of the working group and the rest of the CPS ARs completely removed from the core:
	
	
	
	

	
	at the beginning of the lifetime at the minimum controlled level;
	1/°C
	
	
	

	
	at the end of the lifetime at the minimum controlled level;
	1/°C
	
	
	

	11.11.
	Value of the reactivity coefficient in terms of the coolant density at the beginning of the lifetime at the minimum controlled level at the routine position of the working group and the rest of the CPS ARs completely removed from the core
	1/g/cm3
	
	
	

	11.12.
	Value of the reactivity power coefficient with the minimum controlled power level at the beginning/end of the lifetime
	1/MW
	
	
	

	11.13.
	Value of the reactivity coefficient for the concentration of boric acid in the coolant with the minimum controlled power level at the beginning/end of the lifetime
	1 / g / kg H3BO3
	
	
	

	11.14.
	Minimum subcriticality of the core after cocking EP during start-up of the reactor with the maximum effective multiplication coefficient
	%
	
	
	

	11.15.
	Minimum subcriticality of the shutdown reactor when recharging 
	%
	
	
	

	11.16.
	List and maximum permissible values (operational limits) of non-uniformity coefficients used to control the distribution of power release in the core
	relative units
	
	
	

	11.17.
	Maximum linear power:

of the fuel element

of the gadolinium fuel element
	W/cm
	
	
	

	11.18.
	Maximum fluence of neutrons with energy En> 0.5 MeV at the critical point on the inner surface of the reactor vessel (welded seam)
	n/cm2
	
	
	

	11.19.
	Average burnup of unloaded fuel
	[image: image1.wmf]МВтсут
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×


	
	
	

	11.20.
	Maximum value of fuel burnup in unloaded fuel assemblies
	[image: image2.wmf]МВтсут

кг

×


	
	
	

	11.21.
	Effective fraction of delayed neutrons at nominal power at the beginning/end of the lifetime
	%
	
	
	


12. Parameters of the condition of the core with maximum reactivity margin.

13. Characteristics of the reactor mechanical control and protection system 

	Functional purpose of the group of CPS control devices 
	Group numbers
	Number of CPS control devices in the group, pcs.
	Estimated value of the effective group in working order at the beginning/end of the lifetime, %
	Calculated value of the maximum rate of increase in reactivity when removing a group of CPS control devices from the core, [image: image3.wmf]эфф

β

s
	Input time of the group of CPS control devices into the core upon EP signal <1>, s
	Note

	
	
	
	
	
	
	


--------------------------------

<1> Group input time is the maximum measured time of the drop of CPS control devices  from this group.

14. Other systems for influencing reactivity

	Names of systems
	Number of channels, pcs.
	Number and type of pumps in the channel (number of devices in the channel), pcs.
	Pump flow at the operating point (coolant flow in the passive system channel), actual/project, m3/hour
	Pump pressure at the operating point ( passive system actuation pressure), actual/project, kg/cm2
	Effectiveness of the system for influencing reactivity, [image: image4.wmf]эфф

β/

с


	Time from the moment of signal generation to the moment of registration of changes in reactivity, actual/project, s

	1. System of make-up-blowdown and boron regulation
	
	
	
	
	
	

	2. Emergency boron injection systems
	
	
	
	
	
	

	2.1. High pressure emergency boron injection system
	
	
	
	
	
	

	2.2. Low pressure emergency boron injection system
	
	
	
	
	
	

	3. LP ECCS 
	
	
	
	
	
	

	4. HP ECCS 
	
	
	
	
	
	

	5. System of second stage hydraulic accumulators.
	
	
	
	
	
	

	6. BRU-A
	
	
	
	
	
	

	7. SG PSD 
	
	
	
	
	
	

	8. PRZR PSD 
	
	
	
	
	
	

	9. PHRS
	
	
	
	
	
	

	10. MPU
	
	
	
	
	
	


Note. Columns with flow, pressure and time values are filled in with the values obtained during the tests.

15. Characteristics of active safety systems for emergency boron injection into the reactor and/or cooling of the core.

15.1. High pressure emergency boron injection system

	Parameter name
	Numerical values of parameters
	Notes

	Concentration of the supplied boric acid solution, g/kg
	
	

	Pump activation set points
	
	


15.2. Low pressure emergency boron injection system

	Parameter name
	Numerical values of parameters
	Notes

	Concentration of the supplied boric acid solution, g/kg
	
	

	Pump activation set points of the emergency boron injection system
	
	


15.3. LP ECCS

	Parameter name
	Numerical values of parameters
	Notes

	Pump delivery at maximum pressure in the primary circuit when the pump can be switched on, m3/h
	
	

	Pump delivery at atmospheric pressure  in the primary circuit, m3/h
	
	

	Concentration of the supplied boric acid solution, g/kg
	
	


15.4. Emergency make-up system for steam generators

	Parameter name
	Numerical values of parameters
	Notes

	Number of channels, pcs.
	
	

	Redundancy within channels, pcs.
	
	

	Water supply, m3
	
	

	Technical characteristics of water (electrical conductivity, μS/cm)
	
	


16. Main characteristics of passive safety systems for emergency boron injection into the reactor and/or cooling of the core.

16.1. HP ECCS <*>

--------------------------------

<*> If there are second and third stage hydraulic accumulators, information on each of them is provided.

	Parameter name
	Numerical values of parameters
	Notes

	Number of ECCS hydraulic accumulators, pcs.
	
	

	Level of boric solution in ECCS hydraulic accumulators, m
	
	

	Volume of boric solution in ECCS hydraulic accumulators, m3
	
	

	Boric acid solution concentration, g/kg
	
	

	Operating gas pressure, kg/cm2
	
	

	Pressure of the beginning of operation of ECCS HA
	
	

	Temperature of boron solution in ECCS hydraulic accumulators, °С
	
	

	Level of ECCS HA at which the drain stops
	
	

	Minimum operating time, h
	
	


16.2. PRZ PSD

	Parameter name
	Numerical values of parameters
	Notes

	Technical characteristics:

nominal inside diameter at inlet/outlet, DN, mm;

working medium parameters (design/working):

pressure, MPa;

temperature, °C

full opening pressure of the control valve/working valve, maximum MPa;

full opening pressure of the control valve/working valve, minimum MPa;

back pressure before the operation of the PRZ PSD, maximum MPa;

back pressure during the operation of the PRZ PSD behind the HVA (hydraulic valve actuator), maximum MPa;

back pressure during the operation of the PRZ PSD behind the PV, maximum MPa;

opening time, maximum s;

medium flow, minimum t/h:

saturated steam;

water;

flow coefficient, not less;

Weight, maximum kg

classified designation as per NP-068-05;

TS number
	
	


16.3. SG PSD 

	Parameter name
	Numerical values of parameters
	Notes

	Technical characteristics:

nominal inside diameter at inlet/outlet, DN, mm;

working medium parameters (design/working):

pressure, MPa;

temperature, °C

full opening pressure of the control valve/working valve, maximum MPa;

closing pressure, minimum MPa;

pressure of set points for the operation of the HVA (hydraulic valve actuator) from the electromagnetic valve, control / working valve, maximum MPa;

opening time, maximum s;

throughput capacity at full opening pressure, minimum t/h;

parameters of the medium in the drain line:

pressure, MPa;

temperature, °C

Weight, maximum kg

classified designation as per NP-068-05;

TS number
	
	


16.4. Names and technical characteristics of other passive systems for emergency boron injection and/or core cooling.

17. Mobile emergency equipment for boron injection into the reactor and/or core cooling.

17.1. List and technical characteristics of mobile emergency equipment necessary for managing accidents and fires beyond design basis including severe ones.

15. Equipment for emergency protection and control of neutron flux (for MCR and RCR):

number of channels and sets of emergency protection for neutron flux density, types of ionization chambers and measurement ranges;

number of channels and sets of emergency protection for the rate of rise of the neutron flux density, types of ionization chambers and measurement ranges;

number of channels for monitoring the neutron flux density, types of ionization chambers and measurement ranges;

 number of channels for monitoring the rate of rise of the neutron flux density, types of ionization chambers and measurement ranges.

19. Number of channels for measuring reactivity, types of ionization chambers and the type of reactivity meter installed in the MCR and RCR or the type of NFME in which the reactivity meter is integrated, measurement ranges

_________________________________________________________________

20. List of signals and set points of emergency protection

_________________________________________________________________

21. The certificate is issued on the basis of 

_________________________________________________________________

(list of documents including the accession numbers)

	Director
	

	(chief engineer) ________________ of NPP
	__________________________________

(signature, seal)

	___________________________________

(full name)
	_______________ ___, 20__


Certificate N ______ of RF unit N ___________ of NPP

Issued on _______________ ___, 20__

	Head of the responsible subdivision of the authorized body for state safety regulation in the field of nuclear power use
	______________________________

(full name)

	
	______________________________

(signature)


22. List of changes in certificate data

	Seq No. of changes
	Outgoing N, date, name of the document serving as the basis for the change
	N of the item in the R certificate where the change is made and the content of this change
	Signature of the NPP director (chief engineer)

	
	
	
	


Explanations 
for filling-in the certificate for the NPP unit reactor facility with reactor of PWR type

1. In the event that there is no increase or limitation of the RF design heat power, the RF nominal heat power is indicated in item 9.3 as permitted.

2. Item 10.16 includes the assortment and characteristics of fuel assemblies, characteristics of burnable absorbers for the current load at the moment of filling in the certificate. 

3. Item 10.16: column 3 "Fuel type" indicates the type of fuel used in this fuel assembly, for example UO2, regenerated uranium dioxide, MOX fuel, REMIX fuel and others.

4. Item 10.16: column 4 "Initial enrichment" indicates the average fuel enrichment (content of fissile nuclides) in this fuel assembly.

5. Item 10.16, column 7 indicates the chemical formula of the burnable absorber (e.g. Gd2O3). 

6. Item 10.19 indicates the concentration of isotope 10 in natural mixture of boron isotopes given in the certificate (data sheet) for boric acid or determined using the technical means (clause 2.4.16 of NP-082-07 (Nuclear Safety Regulations for NPP Reactor Facilities). It is also indicated whether the given value is a certificate characteristic or measured using technical means.

7. Item 11 in the table "Neutron and physical parameters of the core":

a) column "Design values" indicates the values or intervals of permissible values of the parameters justified in the SAR, NPP ISAR; column "Current design values" shows the projected design values of the characteristics for the coming year; column "Measured values" contains the results of the latest tests provided for by this Safety Guide, regulations, test programs and other documents at the beginning of the lifetime, indicating the download number and the date of measurements (if such measurements are performed). If there are no measurements of this characteristic for the current load, the certificate contains the results of the last tests when such measurement was carried out;

b) it is allowed to make changes to column 5 of table 11 "Current design values" simultaneously with changes to column 6 of table 11 "Measured values" after receiving the measurement results at the beginning of the fuel load;

c) items 11.2 - 11.4: column "Current design values" contains the projected values of the planned load, column "Measured values" is not filled in;

d) item 11.5 "Frequency of fuel recharging" indicate the ratio of the total number of fuel assemblies in the core to the number of "fresh" fuel assemblies loaded during recharging;

e) Item 11.7: maximum reactivity margin is considered to be the reactivity that can be implemented in the reactor in case of withdrawal of all means influencing reactivity and removable absorbers from the core for reactor lifetime moment and reactor condition with the maximum value of the effective multiplication coefficient;

f) item 11.8: column "Design value" contains the value (range of values) of the mechanical system efficiency, without one most efficient CPS control device justified in the RF project;

g) items 11.11 - 11.13: column "Design values" contains the values (ranges) of the reactivity coefficients justified in the RF project, or the worst values of the reactivity coefficients, with the use of which the calculations of transient processes and accidents were performed in the RF TSAR, NPP TSAR, NPP IDSAR, NPP SAR, NPP PSA;

h) Item 11.20 indicates the maximum value of fuel burnup in the unloaded fuel assemblies is indicated (the average value for the given fuel assembly rather than the maximum value in the design layer, fuel element or fuel pellet);

i) Item 12 contains the parameters of the reactor core corresponding to the condition of the reactor with maximum reactivity margin (temperature of the coolant, average fuel burnup in the fuel assembly, degree of "poisoning" by Xe and Sm, position of the CPS control devices and other condition parameters are indicated).

8. Item 13: the first column indicates the functional purpose of the groups of regulatory and protection bodies - EP, AC, AUU; the second column indicates the serial number of the group; the third column indicates the CPS control devices in each group, which serial number is given in the second column.

	ConsultantPlus: note.

There is probably a misprint in the official document test: column 7 rather than column 6 is meant.


The notes in column 6 indicate the number of the fuel load and the condition of the reactor at which the last measurements of the time of the CPS control devices groups input were made on the EP signal (start/end of the lifetime and the power level).

9. Item 17.1 provides information on mobile emergency equipment that is actually available at a specific NPP power unit, for example:

diesel driven generator 2 MW (6 kV; 0.4 kV; 220 V DC);

diesel driven generator 0.5 MW (0.4 kV);

mobile high-pressure pumping unit for emergency make-up of the reactor and/or SG (flow rate t/h, discharge head kg/cm2);

motor pumps (flow rates, discharge heads);

autonomous pumping unit "Big flow" (flow rates, discharge heads);

fire trucks (flow rates, discharge heads).

10. Item 22 contains changes in the certificate data preliminary drawn up in the manner established by the operating organization.

The first column indicates the serial number of the change, the second column indicates the outgoing or serial number of the document serving as the basis for making the changes, the third column indicates the serial number of the item of the RF certificate and the content of the change, the fourth column contains the signature of the NPP director (chief engineer) certified by the seal.

Appendix No. 3 
to the safety guide in the use of atomic energy "Composition and Content of the Certificate for the Reactor Facility of the Nuclear Power Plant Unit" approved by the order of the Federal Environmental, Industrial and Nuclear Supervision Service
 N _____ dated __________   ___, 20__ 

(recommended sample)

Certificate for the NPP unit reactor facility 

(for RF of HPCTR-1000 type )

copy No.

Certificate N _____ dated __________ ___,  20__

of the reactor facility

of the power unit with HPCTR-1000 N _____

NPP name ___________________

1. NPP name, unit number.

2. NPP deployment site.

3. Operating organization. 

4. Organization developing the RF project.

5. RF type.

6. Designation of RF project 

7. Date of reactor first output in the critical condition 

8. Date of putting the NPP unit into commercial operation.

9. RF main design characteristics:

9.1. RF rated heat power, MW.

9.2. RF rated heat power operating limit, MW. 

9.3. RF allowed heat power, MW.

9.4. RF allowed heat power operating limit, MW. 

9.5. Number of RFCC coolant circulation loops, pcs.

9.6. Type of RFCC coolant circulation at energy power levels, natural / forced.

9.7. Coolant flow rate through the RF at the permitted heat power, kg/s (m3/h).

9.8. Coolant flow rate in the CPS circuit, kg/s (m3/h).

9.9. Coolant temperature at the permitted heat output:

at the inlet to the reactor, °C;

at the outlet of the reactor, °C.

9.10. Mass steam content of the coolant at the outlet from the core at the permitted power:

maximum at the outlet from the fuel assembly, %;

average in the core ,%.

9.11. Coolant pressure in RFCC, MPa (kgf/cm2).

9.12. RF design life, years.

9.13. RF extended service life, years.

9.14. Design earthquake at the NPP deployment site on the "MSK-64" scale, points.

9.15. Maximum design earthquake at the NPP deployment  site on the "MSK-64" scale, points.

9.16. Availability of the leak-tight enclosure, yes/no

9.17. Availability of sufficient and available supply of fresh water suitable for use in managing accidents and fires beyond design basis including severe ones:

method of supplying water to an emergency reactor facility in the event of a complete de-energization of the NPP during accidents beyond design basis including severe ones;

technical ability to receive water in case of beyond design basis, including severe, accidents, direction of water supply (RFCC, CC CPSC, and so on);

water supply in artificial reservoirs available, actually possible for use, m3;

minimum required (defined in the IDSAR) supply of water for use in managing accidents and fires  beyond design basis including severe ones, m3.

10. Basic design characteristics of the reactor core:

10.1. Diameter, m

10.2. Height, m

10.3. Number of technological channels in the core, pcs., including:

with standard fuel assemblies, pcs;

Fuel assemblies with ICS (r)/sensor type, pcs;

Fuel assemblies with ICS (v)/sensor type, pcs;

with other types of fuel assemblies, pcs;

with additional absorbers (AA type), pcs;

unloaded, pcs.

10.4. Number of FCs replaced / date (month, year) of replacement, pcs.

10.5. Number of special channels, pcs., including:

CPS channels, pcs;

fission chamber channels, pcs.

10.6. Channels out of technological grid for graphite temperature measuring:

in the plateau zone, pcs;

in the side reflector, pcs;

in base and top protective plates, pcs.

10.7. Channels out of technological grid for side ionization chambers:

operating, pcs;

starting, pcs;

10.8. Pace of placing technological channels in the core, mm.

10.9. Technological channel pipe size, mm.

10.10. Size of the graphite blocks in the plan, mm.

10.11. -Number of fuel elements in fuel assembly, pcs.

10.12. Fuel element diameter, mm.

10.13. Number of independent reactor shutdown systems, pcs.

10.14. Periodicity of in-reactor control of energy release.

10.15. Fuel loading characteristics.

10.15.1. Fuel assembly characteristics

	Designation of fuel assemblies according to TS
	Type of assembly
	Fuel type
	Initial enrichment
	BA type
	BA content, weight %
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	
	
	
	


10.15.2. Characteristics of CPS control devices 

	Designation of CPS control devices according to TS
	Type of assembly
	 Type of absorber
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	


10.15.3. AA characteristics

	AA designation according to TS
	Type of assembly
	 Type of absorber
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	


10.16. Average density of graphite in the core, kg/m3.

10.17. Number of cells with cut graphite blocks:

into 4 parts with a cut 18 mm wide, pcs;

into 2 parts with a cut 18 mm wide, pcs;

into 4 parts with a cut 12 mm wide, pcs;

into 2 parts with a cut 12 mm wide, pcs;

10.18. Coolant type - water.

11. RF neutron-physical characteristics

	Item
	Parameters
	Units
	Design values (range)
	Current calculated values (range)
	Measured values (range)
	Operation limits

	11.1.
	Maximum reactivity margin
	[image: image5.wmf]эф

β


	
	
	
	

	11.2.
	Effectiveness of the reactor shutdown system that does not perform the function of EP:

for the permitted power level;

in the critical condition of the reactor with maximum reactivity margin
	[image: image6.wmf]эф

β


	
	
	
	

	11.3.
	Efficiency of the shutdown system performing an emergency protection function/effectiveness of the shutdown system performing an emergency protection function without one most effective device:

for the permitted power level;

in the critical condition of the reactor with maximum reactivity margin;

in the subcritical condition of the reactor with maximum reactivity margin
	[image: image7.wmf]эф

β


	
	
	
	

	11.4.
	Subcriticality of the reactor in a condition with maximum reactivity margin with fully inserted CPS control devices, except for EP
	[image: image8.wmf]эф

β


	
	
	
	

	11.5.
	Fast power coefficient of reactivity at the permitted power level
	[image: image9.wmf]эф

β/

МВт


	
	
	
	

	11.6.
	Steam coefficient of reactivity at the permitted power level
	[image: image10.wmf]эф

β


	
	
	
	

	11.7.
	Coefficient of reactivity for fuel temperature at the permitted power level
	[image: image11.wmf]эф

β/C

°


	
	
	
	

	11.8.
	Isothermal temperature coefficient of reactivity at the minimum controlled  power level
	[image: image12.wmf]эф

β/C

°


	
	
	
	

	11.9.
	Coefficient of reactivity for graphite temperature at the energy power level
	[image: image13.wmf]эф
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°


	
	
	
	

	11.10.
	Effect of dehydration of the RFC circuit:

for the permitted power level;

in the critical condition of the reactor with maximum reactivity margin;

in the subcritical condition of the reactor with maximum reactivity margin
	[image: image14.wmf]эф

β


	
	
	
	

	11.11.
	Effect of dehydration of CC CPSC:

for the permitted power level;

in the critical condition of the reactor with maximum reactivity margin;

in the subcritical condition of the reactor with maximum reactivity margin
	[image: image15.wmf]эф

β


	
	
	
	

	11.12.
	Operational reactivity margin for the reactor at the permitted power
	manual control rod efficiency
	
	
	
	

	11.13.
	Maximum power of fuel assemblies at the RF permitted power 
	MW
	
	
	
	

	11.14.
	Maximum linear load on the fuel element at the permitted power
	W/cm
	
	
	
	

	11.15.
	Minimum critical heat flux ratio 
	relative units
	
	
	
	

	11.16.
	Average burn-up of fuel in the core
	[image: image16.wmf]МВтсут

кг

×


	
	
	
	

	11.17.
	Average burnup of unloaded fuel
	[image: image17.wmf]МВтсут
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×


	
	
	
	

	11.18.
	Maximum value of fuel burnup in unloaded fuel assemblies
	[image: image18.wmf]МВтсут

кг

×


	
	
	
	

	11.19.
	Effective fraction of delayed neutrons

at the permitted power level;

for "cold" state
	relative units
	
	
	
	

	11.20.
	AA burn-out depth 
	efficiency per day
	
	
	
	

	11.21.
	Maximum temperature of graphite in the core
	°C
	
	
	
	

	11.22.
	Maximum fluence of neutrons with energy En> 0.18 MeV in the graphite stack of the reactor
	n/cm2
	
	
	
	

	11.23.
	Fuel recharging method
	
	
	
	
	


12. Parameters of the condition of the core with maximum reactivity margin.

13. Characteristics of the reactor mechanical control and protection system 

	Item
	Functional purpose
	Rod type/quantity, pcs.
	Maximum allowable number of control devices cocked simultaneously in manual control mode, pcs.
	Input time of CPS control devices in manual control mode, s
	Output time of CPS control devices in manual control mode, s
	Input time of CPS control devices in the EP mode.

FEP for the 3rd power unit of the Smolensk NPP, s
	Input time of CPS control devices in the FPR mode.

EP-1 for the 3rd power unit of the Smolensk NPP, s
	Note

	
	
	
	
	
	
	
	
	


14. Main characteristics of the reactor emergency cooling system.

14.1. Active part of the system

	Parameter name
	Numerical values of parameters
	Notes

	Number of channels, pcs.
	
	

	Number of pumps in the channel, pcs.
	
	

	Pump delivery at maximum pressure in the RFCC when the pump can be switched on, m3/h
	
	

	Pump delivry at atmospheric pressure in the RFCC, m3/h
	
	

	System actuation set point
	
	


14.2. Passive part of the system

	Parameter name
	Numerical values of parameters
	Notes

	Number of channels, pcs.
	
	

	Number of hydraulic cylinders in the channel, pcs.
	
	

	Water level in hydraulic cylinders, m
	
	

	Water volume in hydraulic cylinders, m3
	
	

	Nitrogen pressure in hydraulic cylinders, kgf/cm2
	
	

	Permissible level reduction in hydraulic cylinders, m
	
	

	Minimum operating time, h
	
	

	Actuation set point
	
	


14.3. Description of the passive emergency cooling system without hydraulic cylinders.

15. Equipment for emergency protection and control of neutron flux (for MCR and RCR):

number of channels for monitoring neutron flux density and types of primary measuring transducers, control ranges;

number of channels for monitoring the rate of rise of the neutron flux density and types of primary measuring transducers, control ranges;

number of sets of the equipment for emergency protection.

16. Number of reactivity control channels, types of primary measuring transducers and the type of reactivity meter installed in the MCR and RCR or the type of equipment in which the reactivity meter is integrated, measurement ranges

_________________________________________________________________

17. List of signals and set points of emergency protection and FPR (for power unit No. 3 of FEP Smolensk NPP and EP-1)

_________________________________________________________________

18. The certificate is issued on the basis of 

_________________________________________________________________

(list of documents including the accession numbers)

	Director
	

	(chief engineer) ________________ of NPP
	__________________________________

(signature, seal)

	___________________________________

(full name)
	_______________ ___, 20__


Certificate N ______ of RF unit N ___________ of NPP

Issued on _______________ ___, 20__

	Head of the responsible subdivision of the authorized body for state safety regulation in the field of nuclear power use
	______________________________

(full name)

	
	______________________________

(signature)


19. List of changes in certificate data

	Seq No. of changes
	Outgoing N, date, name of the document serving as the basis for the change
	N of the item in the R certificate where the change is made and the content of this change
	Signature of the NPP director (chief engineer)

	
	
	
	


Explanations 
for filling in the certificate for the NPP unit reactor facility with reactor of HPCTR type

1. In the event that there is no increase or limitation of the RF design heat power, the RF nominal heat power is indicated in item 9.3 as permitted.

2. Items 10.3 - 10.7, 10.16, 10.18 are filled in for the RF condition at the time of certificate renewal.

3. Column 3 "Fuel type" in table 10.15.1 indicates the chemical composition of nuclear fuel.

4. Column 4 "Initial enrichment" in table 10.15.1  indicates the fuel enrichment by 235U (weight %) in the fresh fuel assembly.

5. Column 5 "BA type" in table 10.15.1 indicates chemical formula of the burnable absorber. 

6. Item 11 in the table "Neutron and physical parameters of the core":

a) column "Design values" indicates the values or intervals of permissible values of the parameters justified in the SAR, NPP ISAR; column "Current design values" shows the projected design values of the characteristics for the coming year; column "Measured values" contains the results of the latest tests provided for by this Safety Guide, regulations, test programs and other documents indicating the date of measurements (if such measurements are performed); column "Operational limits" indicates the operational limits established for neutron-physical characteristics;

b) Item 11.1: maximum reactivity margin is considered to be the reactivity that can be implemented in the reactor in case of withdrawal of all means influencing reactivity and removable absorbers from the core (for RBMK in case of withdrawal of all CPS control devices) for reactor lifetime moment and reactor condition with the maximum value of the effective multiplication factor;

c) Item 11.8 indicates the isothermal temperature coefficient of reactivity determined without nuclear heating of the reactor while simultaneously changing the temperature of the fuel, coolant, structural materials and moderator;

d) Item 11.18 indicates the maximum value of fuel burnup in the unloaded fuel assemblies is indicated (the average value for the given fuel assembly rather than the maximum value in the design layer, fuel element or fuel pellet);

e) Item 11.23 indicates the method of reloading the core (continuous at power, full or partial at the shutdown reactor).

	ConsultantPlus: note.

Item numbering is given in accordance with the official text of the document.


8. Item 12 contains parameters of the reactor core corresponding to the condition of the reactor with maximum reactivity margin (position of the CPS control devices (removed), temperature of the fuel, coolant and moderator, average fuel burnup in the fuel assemblies, degree of "poisoning" by Xe and Sm, condition of the RFCC and CC CPSC circuits (filled/not filled).

9. The table of item 19 indicates a list of changes made to the RF certificate executed in the manner established by the operating organization. The first column indicates the serial number of the change, the second column indicates the outgoing or serial number of the document serving as the basis for making the changes, the third column indicates the serial number of the item of the RF certificate and the content of the change, the fourth column contains the signature of the NPP director (chief engineer) certified by the seal.

Appendix No. 4 
to the safety guide in the use of atomic energy "Composition and Content of the Certificate for the Reactor Facility of the Nuclear Power Plant Unit" approved by the order of the Federal Environmental, Industrial and Nuclear Supervision Service
 N _____ dated __________   ___, 20__ 

(recommended sample)

Certificate for the NPP unit reactor facility 

(for the fast neutron RF with liquid metal coolant)

copy No.

Certificate N _____ dated __________ ___,  20__

of the reactor facility

of the power unit with XXXX N _____

NPP name ___________________

1. NPP name, unit number.

2. NPP deployment site.

3. Operating organization. 

4. Organization developing the RF project.

5. RF type.

6. Designation of RF project 

7. Date of reactor first output in the critical condition 

8. Date of putting the NPP unit into commercial operation.

9. RF main design characteristics:

9.1. RF rated heat power, MW.

9.2. RF rated heat power operating limit, MW. 

9.3. RF allowed heat power, MW.

9.4. RF allowed heat power operating limit, MW. 

9.5. Number of RF main cooling circuits, pcs.

9.6. Number of I circuit coolant circulation loops, pcs.

9.7. Type of I circuit coolant circulation at energy power levels, natural / forced.

9.8. Coolant flow rate through the core at the permitted power, kg/s.

9.9. Primary circuit coolant temperature at the permitted power:

at the inlet to the core, °C;

at the outlet of the core, °C.

9.10. Coolant pressure in the primary circuit, MPa.

9.11. Coolant pressure in the II circuit, MPa.

9.12. Coolant flow rate in the II circuit at the permitted power, kg/s.

9.13. Number of steam generators per loop, pcs.

9.14. Rated heat power of steam generators, MW.

9.15. Rated temperature of the coolant at the SG inlet, ° C.

9.16. Rated temperature of the coolant at the SG outlet, ° C.

9.17. SG pressure, MPa.

9.18. Nominal temperature of the feed water at the SG inlet with connected HPH/disconnected HPH (FNR), °C.

9.19. Nominal water temperature at the steam generator inlet, °C.

9.20. Nominal water temperature at the steam generator outlet, °C.

9.21. NPP unit design life, years.

9.22. Permitted (additional) service life, years.

9.23. Design earthquake at the NPP deployment site on the "MSK-64" scale, points.

9.24. Maximum design earthquake at the NPP deployment  site on the "MSK-64" scale, points.

9.25. Availability of the RF leak-tight enclosure, yes/no

10. Basic design characteristics of the reactor core:

10.1. Equivalent diameter (cold/hot), m

10.2. Active part height (cold/hot), m

10.3 Thickness of the lower end reproductive screen, m.

10.4 Thickness of the upper end reproducing screen, m.

10.5. Number of fuel assemblies in the core, pcs., including:

standard fuel assemblies in the low enrichment region/central region, pcs;

standard fuel assemblies in the average enrichment region, pcs;

standard fuel assemblies in the high enrichment/peripheral region, pcs;

experimental (test) fuel assemblies, pcs.

10.6. Number of fuel assemblies in the breeding region, pcs., including:

Fuel assemblies of the inner breeding region, pcs;

Fuel assemblies of the outer breeding region, pcs.

10.7. Turnkey size of fuel assemblies (cold/hot), mm.

10.8. Pace of placing fuel assemblies in the reactor, mm.

10.9. Number of fuel elements in fuel assembly:

low enrichment region/central region, pcs;

average enrichment regions, pcs;

regions of high enrichment/peripheral region, pcs;

inner breeding region, pcs;

outer breeding region, pcs.

10.10. The diameter of the fuel elements in the fuel assembly:

low enrichment region/central region, pcs;

average enrichment regions, pcs;

regions of high enrichment/peripheral region, pcs;

inner breeding region, pcs;

outer breeding region, pcs.

10.11. Number of CPS control devices in the core, pcs.

10.12. Number of independent reactor shutdown systems, pcs.

10.13. Number of CRC in the core, pcs.

10.14. Number of IVS cells, pcs.

10.15. Number of fuel assemblies in the in-reactor storage, pcs.

10.16. Sensors for in-reactor control of energy release (temperature):

number and type of in-reactor control, pcs., type;

number and location of thermocouples in the in-core control assembly (inlet/outlet), pcs;

number of over-region thermocouples, pcs. (if thermocouples are plugged, indicate in which fuel assemblies).

10.17. Frequency of in-reactor control of energy release (temperature).

10.18. Fuel loading and IVS characteristics.

10.18.1. Core fuel assembly characteristics

	Designation of fuel assemblies according to TS
	Operation cycle
	Fuel type
	Initial enrichment
	Service life according to TS
	Quantity, pcs.

	
	
	Core
	End screens
	Core
	End screens
	
	

	
	
	
	
	
	
	
	


10.18.2. Characteristics of fuel assemblies in the inner breeding region

	Designation of fuel assemblies according to TS
	Operation cycle
	Fuel type
	Initial enrichment
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	
	


10.18.3 Characteristics of fuel assemblies in the outer breeding region

	Designation of fuel assemblies according to TS
	Operation cycle
	Fuel type
	Initial enrichment
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	
	


10.18.4. Characteristics of IVS fuel assemblies

	Designation of fuel assemblies according to TS
	Operation cycle
	Fuel type
	Initial enrichment
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	
	


10.18.5. Characteristics of CPS control devices 

	Designation of CPS control devices according to TS
	Type of CPS control devices
	 Type of absorber
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	


10.18.6. CRC characteristics

	AA designation according to TS
	Type of assembly
	 Type of absorber
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	


10.19. Type of coolant in the main circulation circuits.

11. RF neutron-physical characteristics

	Item
	Parameters
	Units
	Design values (range)
	Current calculated values (range)
	Measured values (range)

	11.1.
	Reactor lifetime (cycle between refueling)
	efficiency per day
	
	
	

	11.2.
	Maximum reactivity margin
	[image: image19.wmf]эф

β


	
	
	

	11.3.
	Total efficiency of the SPC bodies in the condition with maximum reactivity margin per day
	[image: image20.wmf]эф

β


	
	
	

	11.4.
	Efficiency of emergency protection bodies without one most efficient body in the condition with maximum reactivity margin
	[image: image21.wmf]эф

β


	
	
	

	11.5.
	Total power coefficient of reactivity at the permitted power level
	[image: image22.wmf]эф

β/

МВт


	
	
	

	11.6.
	Coefficient of reactivity by the coolant temperature
	[image: image23.wmf]эф

β/C

°


	
	
	

	11.7.
	Coefficient of reactivity for fuel temperature.
	[image: image24.wmf]эф

β/C

°


	
	
	

	11.8.
	Isothermal temperature coefficient of reactivity (total)
	[image: image25.wmf]эф

β/C

°


	
	
	

	11.9.
	Subcriticality of the reactor after cocking the EP control devices into the operating position
	[image: image26.wmf]эф

β


	
	
	

	11.10.
	Maximum linear load on the fuel element at the permitted power
	W/cm
	
	
	

	11.11.
	Average burnup of unloaded fuel
	% ha
	
	
	

	11.12.
	Maximum value of fuel burnup in unloaded fuel assemblies
	% ha
	
	
	

	11.13.
	Maximum local fuel burnup
	% ha
	
	
	

	11.14.
	Reproduction (conversion) coefficient of secondary nuclear fuel
	relative units
	
	
	

	11.15.
	Effective fraction of delayed neutrons at the beginning/end of the cycle between refueling
	relative units
	
	
	

	11.16.
	Maximum damaging radiation dose of fuel assembly
	dpa
	
	
	


12. Parameters of the condition of the core with maximum reactivity margin.

13. Characteristics of the reactor mechanical control and protection system 

	Functional purpose
	Number of control devices, pcs
	Number of control devices cocked simultaneously, pcs
	Efficiency of control devices cocked simultaneously, pcs
	Maximum rate of increase in reactivity when cocking control devices, [image: image27.wmf]эф

β/

с


	Input time of the group of CPS control devices into the core upon EP signal <1>, s

	
	
	
	
	
	


14. Main characteristics of the reactor emergency cooling system.

14.1. Active part of the system

	Parameter name
	Numerical values of parameters
	Notes

	Number of channels, pcs.
	
	

	Number of boosters in the channel, pcs.
	
	

	Channel flow rate at nominal discharge pressure, m3/h
	
	

	Maximum heat dissipation power discharged by the system, MW (% NNOM)
	
	

	System actuation set point
	
	


14.2. Passive part of the system

	Parameter name
	Numerical values of parameters
	Notes

	Number of channels, pcs.
	
	

	Maximum heat dissipation power discharged by the system, MW (% NNOM)
	
	

	System power in standby mode, kW
	
	

	Minimum operating time, h
	
	

	Permissible decrease in coolant level in the reactor vessel, m
	
	

	System actuation set point
	
	


15. Equipment for emergency protection and control of neutron flux (for MCR and RCR):

number of channels for monitoring neutron flux density and types of primary measuring transducers, control ranges;

number of channels for monitoring the rate of rise of the neutron flux density and types of primary measuring transducers, control ranges;

number of sets of the equipment for emergency protection.

16. Number of reactivity control channels, types of primary measuring transducers and the type of reactivity meter installed in the MCR and RCR or the type of equipment in which the reactivity meter is integrated, measurement ranges.

17. List of signals and set points of emergency protection

_________________________________________________________________

18. The certificate is issued on the basis of 

_________________________________________________________________

(list of documents including the accession numbers)

	Director
	

	(chief engineer) ________________ of NPP
	__________________________________

(signature, seal)

	___________________________________

(full name)
	_______________ ___, 20__


Certificate N ______ of RF unit N ___________ of NPP

Issued on _______________ ___, 20__

	Head of the responsible subdivision of the authorized body for state safety regulation in the field of nuclear power use
	______________________________

(full name)

	
	______________________________

(signature)


19. List of changes in certificate data

	Seq No. of changes
	Outgoing N, date, name of the document serving as the basis for the change
	N of the item in the R certificate where the change is made and the content of this change
	Signature of the NPP director (chief engineer)

	
	
	
	


Explanations 
for filling in the RF certificate of the NPP unit with the fast neutron RF with the liquid metal coolant

1. In the event that there is no increase or limitation of the design thermal power of the RF the nominal thermal power of the RP is indicated in item 9.3 as allowed, and the operational limit of the rated heat power is indicated in item 9.4. Otherwise, the new (permitted) heat output and the  operating limit corresponding to it are indicated.

2. Items 10.5, 10.6, 10.13, 10.15, 10.18 are filled in for the RF condition at the time of certificate renewal. If there is no inner or outer breeding region, then the corresponding lines in tab. 10.18.2, 10.18.3 of items 10.6, 10.9, 10.10 are not filled in.

3. Column "Operation cycle" in tables 10.18.1 - 10.18.4, indicates the number of the fuel assembly radiation cycle in the core and breeding region (1 is for fresh fuel assemblies, 2 is for those that have spent one cycle between refueling and so on). 

4. Column "Fuel type" in tables 10.18.1 - 10.18.4 indicates the chemical composition of nuclear fuel. 

5. Column "Initial enrichment" in tables 10.18.1 - 10.18.4  indicates the mass fraction of uranium in the mixture of uranium isotopes (for enriched uranium fuel) and the mass fraction of fissile isotopes of plutonium as well as the mass fraction of 235U in the mixture of uranium and plutonium (for mixed uranium-plutonium fuel).

6. Item 11 in the table "Neutron and physical parameters of the core":

a) column "Design values" indicates the values or intervals of permissible values of the parameters justified in the SAR, NPP ISAR; column "Current design values" shows the projected design values of the characteristics for the coming year; column "Measured values" contains the results of the latest tests provided for by this Safety Guide, regulations, test programs and other documents indicating the date of measurements (if such measurements are performed);      

b) item 11.2: maximum reactivity margin is considered to be the reactivity that can be implemented in the reactor in case of withdrawal of all means influencing reactivity and removable absorbers from the core (for FNR in case of withdrawal of all CPS control devices) for reactor lifetime moment and reactor condition with the maximum value of the effective multiplication factor;

c) item 11.8 indicates the isothermal temperature coefficient of reactivity determined without nuclear heating of the reactor while simultaneously changing the temperature of the fuel, structural materials and coolant;

d) Item 11.12 indicates the maximum value of fuel burnup in the unloaded fuel assemblies is indicated (the average value for the given fuel assembly rather than the maximum value in the design layer, fuel element or fuel pellet);

e) item 12 contains the parameters of the reactor core corresponding to the condition of the reactor with maximum reactivity margin (position of the CPS control devices, temperature of the fuel and coolant, and average fuel burnup in the core are indicated).

7. Item 19 of the table contains changes in the certificate data preliminary drawn up in the manner established by the operating organization.

The first column indicates the serial number of the change, the second column indicates the outgoing or serial number of the document serving as the basis for making the changes, the third column indicates the serial number of the item of the RF certificate and the content of the change, the fourth column contains the signature of the NPP director (chief engineer) certified by the seal.

Appendix No. 5 
to the safety guide in the use of atomic energy "Composition and Content of the Certificate for the Reactor Facility of the Nuclear Power Plant Unit" approved by the order of the Federal Environmental, Industrial and Nuclear Supervision Service
 N _____ dated __________   ___, 20__ 

(recommended sample)

Certificate for the NPP unit reactor facility 

(for RF of EGP-6 type )

copy No.

Certificate N _____ dated __________ ___,  20__

of the reactor facility

of the power unit with EGP-6 N _____

NPP name ___________________

1. NPP name, unit number.

2. RF purpose.

3. NPP deployment site.

4. Operating organization. 

5. Organization developing the RF project.

6. RF type.

7. Designation of RF project 

8. Date of reactor first output in the critical condition. 

9. Date of putting the NPP unit into commercial operation.

10. RF main design characteristics:

10.1. RF rated heat power, MW.

10.2. RF rated heat power operating limit, MW. 

10.3. RF allowed heat power, MW.

10.4. RF allowed heat power operating limit, MW. 

10.5. Maximum electric power corresponding to the permitted heat power of the unit, MW.

10.6. Maximum power supplied for district heating in case of RF operating at the permitted heat power, MW.

10.7. Number of RF main cooling circuits, pcs.

10.8. Number of I circuit coolant circulation loops, pcs.

10.9. Type of the coolant circulation in MCC at energy power levels, natural/forced.

10.10. Coolant flow rate through the core at the permitted power, kg/s (t/h).

10.11. Coolant flow rate in the CPS circuit, kg/s (t/h).

10.12. Coolant temperature at the permitted power:

at the inlet to the reactor, °C;

at the outlet of the fuel assembly, °C.

10.13. Mass steam content of the coolant at the permitted power:

maximum at the outlet from the fuel assembly, %;

average in the core ,%.

10.14. Coolant pressure in MCC, MPa.

10.15. RF design life, years.

10.16. RF extended service life, years.

10.17. Design earthquake at the NPP site on the "MSK-64" scale, points.

10.18. Maximum design earthquake at the NPP site on the "MSK-64" scale, points.

10.19. Availability of the leak-tight enclosure, yes/no

10.20. Availability of sufficient and available supply of fresh water suitable for use in managing accidents and fires beyond design basis including severe ones:

method of supplying water to the emergency power unit in the event of a complete de-energization of the NPP during accidents beyond design basis including severe ones;    

water supply available actually possible for use, m3;

minimum required supply of water for use in managing accidents and fires beyond design basis including severe ones, m3.

11. Basic design characteristics of the reactor core:

11.1. Diameter, m

11.2. Height, m

11.3. Number of fuel assemblies in the core, pcs.

11.4. Number of CPS channels, pcs.

11.5. Channels for graphite temperature measurement, pcs.

11.6. Channels out of technological grid for ionization chambers:

operating, pcs;

starting, pcs;

11.7. Pace of placing technological channels in the core, mm.

11.8. Size of the graphite blocks in the plan, mm.

11.9. Number of fuel elements in fuel assembly, pcs.

11.10. Fuel element type.

11.11. Tubular fuel element size, mm.

11.12. Number of independent reactor shutdown systems, pcs.

11.13. Sensors for in-reactor control of energy release:

number and type of in-reactor control sensors in assembly;

number and location of thermocouples in the in-reactor control assembly (inlet/outlet).

11.14. Periodicity of in-reactor control of energy release.

11.15. Fuel loading characteristics.

11.15.1. Fuel assembly characteristics

	Designation of fuel assemblies according to TS
	Type of assembly
	Fuel type
	Initial enrichment
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	
	


11.15.2. Characteristics of CPS control devices 

	Designation of CPS control devices according to TS
	Type of assembly
	 Type of absorber
	Service life according to TS
	Quantity, pcs.

	
	
	
	
	


11.16. Average density of graphite in the core, kg/m3.

11.17. Coolant type - water.

12. RF neutron-physical characteristics

	Item
	Parameters
	Units
	Design values (range)
	Current calculated values (range)
	Measured values (range)
	Operation limits

	12.1.
	Reactor lifetime duration
	efficiency per day
	
	
	
	

	12.2.
	Fraction of reloaded fuel assemblies
	%
	
	
	
	

	12.3.
	Maximum reactivity margin
	[image: image28.wmf]эф

β


	
	
	
	

	12.4.
	Total efficiency of the SPC bodies in the condition with maximum reactivity margin per day
	[image: image29.wmf]эф

β


	
	
	
	

	12.5.
	Effectiveness of emergency protection bodies without one most effective body:

for the permitted power level;

in the condition of the reactor with maximum reactivity margin
	[image: image30.wmf]эф

β


	
	
	
	

	12.6.
	Fast power coefficient of reactivity at the nominal (permitted) power level
	[image: image31.wmf]эф

β/% N


	
	
	
	

	12.7.
	Density coefficient of reactivity at the nominal (permitted) power level
	cm3/g
	
	
	
	

	12.8.
	Coefficient of reactivity for fuel temperature
	[image: image32.wmf]эф
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°


	
	
	
	

	12.9.
	Coefficient of reactivity for graphite temperature
	[image: image33.wmf]эф
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°


	
	
	
	

	12.10.
	Effect of dehydration of the MCC circuit:

at the nominal (permitted) power level;

in the subcritical condition of the reactor with maximum reactivity margin
	[image: image34.wmf]эф

β


	
	
	
	

	12.11.
	Effect of dehydration of the CPS circuit:

at the nominal (permitted) power level;

in the subcritical condition of the reactor with maximum reactivity margin
	[image: image35.wmf]эф
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	12.12.
	Maximum power of fuel assemblies at the RF permitted power 
	kW
	
	
	
	

	12.13.
	Average power generation of unloaded fuel assemblies
	[image: image36.wmf]МВтсут
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	12.14.
	Maximum power generation of unloaded fuel assemblies
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	12.15.
	Effective fraction of delayed neutrons at the nominal (permitted) power level at the beginning / end of the lifetime
	relative units
	
	
	
	

	12.16.
	Maximum temperature of graphite in the core
	°C
	
	
	
	


13. Parameters of the condition of the core with maximum reactivity margin.

14. Main characteristics of the reactor shutdown system

	Item
	Control devices of the reactor shutdown system
	Number of control devices, pcs
	Number of control devices input simultaneously, pcs
	Efficiency of control devices input simultaneously, pcs [image: image38.wmf]эфф

β


	Maximum rate of increase in reactivity when cocking control devices, [image: image39.wmf]эфф

β/

с


	Input time of the control devices upon the EP-1 signal, s
	Note

	1
	EP rods
	
	
	
	
	
	

	2
	MC rods of the EP group
	
	
	
	
	
	

	3
	AC rods
	
	
	
	
	
	

	4
	MC rods
	
	
	
	
	
	


15. Main characteristics of emergency cooling system.

15.1. Emergency feed water system

	Parameter name
	Parameter numerical values (parameter range)
	Notes

	Number of channels, pcs.
	
	

	Number of pumps in the channel, pcs.
	
	

	Discharge pump pressure in the operating point, kg/cm2
	
	

	Channel flow rate at the pressure in the operating point, m3/h
	
	

	Water reserve in makeup tanks, m3
	
	

	System actuation set point
	
	


15.2. AEFWS

	Parameter name
	Parameter numerical values (parameter range)
	Notes

	Number of channels, pcs.
	
	

	Number of pumps in the channel, pcs.
	
	

	Pump pressure in the operating point, kg/cm2
	
	

	Channel flow rate at the discharge pressure in the operating point, m3/h
	
	

	Water reserve in makeup tanks, m3
	
	

	Time of putting the AEFWS system into operation, h
	
	


15.3. Emergency water supply system from an external source to the main building

	Parameter name
	Numerical values of parameters
	Notes

	Number of pumps for water intake from the reservoir, pcs.
	
	

	Method for delivering water from the reservoir to the intermediate tank
	
	

	Intermediate tank volume, m3
	
	

	Cooling water consumption per unit, m3/h
	
	


16. Equipment for emergency protection and neutron flux control:

number of channels for monitoring neutron flux density and types of primary measuring transducers, control ranges;

number of channels for monitoring the rate of rise of the neutron flux density and types of primary measuring transducers, control ranges;

number of sets of the equipment for emergency protection.

17. Number of channels for measuring reactivity, types of ionization chambers and type of reactivity meter installed in the MCR, measurement ranges

_________________________________________________________________

18. List of signals and set points of emergency protection

_________________________________________________________________

19. The certificate is issued on the basis of 

_________________________________________________________________

(list of documents including the accession numbers)

	Director
	

	(chief engineer) ________________ of NPP
	__________________________________

(signature, seal)

	___________________________________

(full name)
	_______________ ___, 20__


Certificate N ______ of RF unit N ___________ of NPP

Issued on _______________ ___, 20__

	Head of the responsible subdivision of the authorized body for state safety regulation in the field of nuclear power use
	______________________________

(full name)

	
	______________________________

(signature)


20. List of changes in certificate data

	Seq No. of changes
	Outgoing N, date, name of the document serving as the basis for the change
	N of the item in the R certificate where the change is made and the content of this change
	Signature of the NPP director (chief engineer)

	
	
	
	


Explanations 
for filling in the certificate for the NPP unit reactor facility with reactor of EGP-6 type

1. In the event that there is no increase or limitation of the RF design heat power, the RF nominal heat power is indicated in item 10.3 as permitted.

2. The electrical power corresponding to the permitted heat power is indicated as the permitted electrical power in item 10.5. If the permitted electrical power depends on external conditions (season, ambient temperature), the range of permitted electrical power is indicated.

3. Clause 11.15 is completed for the RF condition at the moment of certificate renewal.

4. Column 3 "Fuel type"  in table 11.15.1 indicates the chemical composition of nuclear fuel, metal matrix and their volume fractions in the fuel composition.

4. Column 4 "Initial enrichment" in table 11.15.1 indicates the fuel enrichment by 235U (weight %) in the fresh fuel assembly.

6. Item 12 in the table "Neutron and physical parameters of the core":

a) column "Design values" indicates the values or intervals of permissible values of the parameters justified in the SAR, NPP ISAR; column "Current design values" shows the projected design values of the characteristics for the coming year; column "Measured values" contains the results of the latest tests provided for by this Safety Guide, regulations, test programs and other documents indicating the date of measurements (if such measurements are performed); column "Operational limits" indicates the operational limits established for neutron-physical characteristics in the Process Regulations for Safe Operation;

b) item 12.3: maximum reactivity margin is considered to be the reactivity that can be implemented in the reactor in case of withdrawal of all means influencing reactivity and removable absorbers from the core (for EGP-6 in case of withdrawal of all CPS control devices) for reactor lifetime moment and reactor condition with the maximum value of the effective multiplication coefficient;

6. Item 13 contains the parameters of the reactor core corresponding to the condition of the reactor with maximum reactivity margin (temperature of the moderator, temperature of the coolant, average fuel burnup in the fuel assembly, degree of "poisoning" by Xe and Sm are indicated).

7. Item 20 of the table contains changes in the certificate data preliminary drawn up in the manner established by the operating organization.

The first column indicates the serial number of the change, the second column indicates the outgoing or serial number of the document serving as the basis for making the changes, the third column indicates the serial number of the item of the RF certificate and the content of the change, the fourth column contains the signature of the NPP director (chief engineer) certified by the seal.

