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2.1 GENERAL PROVISIONS

The purpose of this chapter is to provide the design basis for the NSC Detailed Design (Design
+ Working Documentation) of the New Safe Confinement first Commissioning Stage (NSC CS-
1), which includes design criteria and requirements (DCR).

The definition of design criteria and requirements (DCR) for the NSC CS-1 as listed in this
chapter is based on the set of DCR from the NSC Feasibility Study (Conceptual Design) NSC
FS (CD) [1.12.8].

Additionally the following was taken into account:
* Remarks and comments of the Regulatory Authorities on the NSC FS (CD) [1.12.18];

« Documents containing the design normative requirements, developed especially for the
NSC;

* Modifications to the Ukrainian regulatory base;
* Input data, obtained from ChNPP after the NSC FS (CD) development;
* Additional documents produced by ChNPP since the NSC FS (CD);

* Result of interfaces within the frame of the general coordination between RA, ChNPP and
NOVARKA;

* Additional proposals made by NOVARKA to resolve shortcomings revealed in the result of
gained experience.

As stated above, the Design criteria and requirements are based on safety laws, norms, codes
and standards. The DCR, presented in this chapter in Attachment 2.1, including lists of
applicable laws, norms, codes and standards, are basically sufficient to develop the NSC CS-1
Detail Design. In the process of Detail Design development of the following will be defined:

« Criteria which are absent from the available documents by additional research and/or mock-
up tests;

*« On the basis of list of norms, codes and standards in Attachment 2.1, the criteria and the
requirements for:

— Structure of the equipment, pipelines and industrial cabinets for equipment;
— Arrangement of cable lines;

- Protection of systems and equipment from unauthorized access;

— Technical diagnosis;

- Software and its verification;

- Metrological maintenance;

— Tests.

Chapter 4 provides the schedule of definition and concurrence of the abovementioned design
criteria and requirements with the Regulator. The development of technical decisions for the
NSC CS-1 systems and structures will take into account the potential interfaces with:

* The existing systems and structures of the Object Shelter;
e Their current upgrading activities;

« The stabilization of the existing structures undertaken as part of the SIP program.
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Also, the mutual dependence of CS-1 facilities with the facilities to be erected and works to be
performed at the subsequent stages of NSC construction, commissioning and operation will be
taken into account. Section 2.4.7 presents the associated design criteria and requirements as
well as interfaces with further commissioning stages.

Additional restrictions and requirements, along with the input data for designing, are included in
Chapter 3 of this document.

These design criteria and requirements shall be developed (detailed) during the design process
and can be submitted for concurrence with the Regulatory Agencies both before the CS-1
Design submission for review and as a part of the NSC CS-1 Design.
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2.2 NORMS AND STANDARDS

The NSC CS-1 and all auxiliary facilities will be designed in accordance with the technical
requirements of the applicable effective codes, regulations, and standards of Ukraine. Any other
codes, regulations and standards with similar or higher requirements than the appropriate
Ukrainian codes and standards will be applied on occasions, subject to the compliance
procedure specified in Section 4.2.5.

221 LIST OF NORMS AND STANDARDS

Attachment A2.1 contains a list of major effective Ukrainian normative and legislative acts (NLA)
and normative documents (ND) that will be used during the Detail Design Development of NSC
CS-1 in the following areas:

¢ Radiation and nuclear safety;

e Industrial health and safety;

* Environmental safety;

* Fire Safety;

« Design, construction and operation of facilities for nuclear materials and RAW management;
e Design, construction and operation of industrial facilities;

* Physical protection of facilities and control and accounting of nuclear materials.

The technical norms and standards will include documents of two major types:

« NLA and ND that are mandatory for the NSC CS-1 Design;

* ND, requirements of which are recommended in limited scope, because they are applicable
to nuclear industry facilities and NPPs in particular.

The Shelter and NSC facility are not nuclear industry facilities or reactor units. However, criteria
and requirements of the NLA and ND specific to nuclear industry facilities are presented in this
document.

The Detail Design will use the DCR presented in this chapter. The separate types of DCR,
lacking in this chapter, will be made specific during the design process (see Section 2.1) on the
basis of NLA and ND, presented in Attachment 2.1. Design criteria and requirements will be
specified further during Design. In case of any change of DCR and/or deviation from the NLA
and ND for any technical reason, NOVARKA will provide the appropriate justifications and
support to the Employer during the concurrence by the Regulatory Authorities of such
modifications of DCR in accordance with the effective procedures.

2.2.2 APPROACH TO APPLYING BEST INTERNATIONAL REGULATIONS AND
STANDARDS

This approach is presented in Section 4.2.5.
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2.3 CRITERIA OF INITIAL EVENTS

231 EXTERNAL EVENTS RELATED TO NATURAL PHENOMENA

2.3.1.1 Seismic Impacts

The seismic hazard for this site mainly is connected to the influence of the seismic regions of
the Romanian Carpathian Mountains (Vrancha Mountains — VRN -) and local —LOC —
earthquakes from the Ukrainian Platform.

The NSC CS-1 shall comply with the requirements for Category | facilities for seismic resistance
in accordance with [1.2.15]. Here the requirements [1.2.15] are applied to systems, structures
and components (SSC) of NSC CS-1, depending on SSC classification on impact on nuclear
and radiation safety as indicated in Section 2.6.3 of CDSD:

e SSCIS-1, as to SSC Category | Seismic Resistance;
e SSCIS-2, asto SSC Category Il Seismic Resistance;
* SSC NIS, as to SSC Category Ill Seismic Resistance.

In accordance with [1.7.2], during the NSC CS-1 design the following main principles of seismic
resistance will be realized:

» Structural systems of the facilities, foundations and NSC CS-1 base should not be damaged
under Maximum Calculated Earthquake;

e NSC CS-1 SSC, not related to Category | facilities for seismic resistance, should be
designed to resist earthquakes; here the criteria of radiation consequence limitations,
indicated in Section 2.6.2 of CDSD are to be observed.

In addition to the main principles of seismic resistance assurance, the following will be
necessary during design, construction and operation:

* Review of the secondary factors of damage, such as displacement of soail, fire, leakage of
hazardous materials;

* Assessing of the spectra of reaction (floor-by-floor accelerograms) in places where the
safety- related equipment will be installed and maintained,;

« Provision of safety for workers, efficiency of SSC depending on their impact on NRS.
In accordance with [1.7.1] the earthquake intensity at the ChNPP Industrial Site constitutes:

* Design Basis Earthquake (DBE) - Magnitude 5, MSK-64 scale, DBE shall be based upon
100 years’ recurrence period;

« Maximum Design Earthquake (MDE) - Magnitude 6, MSK-64 scale. MDE shall be based
upon a 10 000-year recurrence period.

For NSC CS-1 in accordance with [1.7.5, 1.7.7, 1.7.26, and 1.2.15] the following will be
performed:

* From the 3 accelerograms (Full, VRN and LOC, see Section 2.4.7) for the Chernobyl Site
given in [3.30] and in “Main normative requirements and design characteristics of
earthquakes for the ChNPP site, May 2005”, NOVARKA has calculated the response
spectra. The following pages show these response spectra for 5% damping factor. On the
same graphs, it is shown the MDE response spectra for ChNPP site (named below "ChNPP
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response spectra” for ease of understanding) given in [3.30] and in table 2-3-1, for
comparison.

e Then a dynamic modal analysis will be performed using spectral response given in
document “Main normative requirements and design characteristics of earthquakes for the
ChNPP site” on 3D model, including Arch & Foundation & soil interaction. The maximum
responses for each mode are combined using the Complete Quadratic Combination, to
obtain the seismic response for each earthquake direction. This approach will be used by
NOVARKA to assess the seismic resistance of NSC CS-1 SSC;

The seismic calculation of the structure (steel arc/foundations) will be achieved considering a
linear behaviour for the 3D model. Indeed, NOVARKA has checked at preliminary design
(design stage 1) that no bearing uplift occurs under seismic combination and that the steel
stress under seismic load combinations can be checked considering an elastic linear steel
behaviour, limiting the max stress below vyield stress. This will be confirmed and submitted for
concurrence during design stage.

Considering thus that the seismic calculation is a linear one, and that the increased response
spectra is envelop of the 3 time histories, NOVARKA considers the 3D dynamic spectral
analysis as acceptable.

NOVARKA will also perform, in parallel to the dynamic modal spectral calculation described
above, direct time histories calculation using the 3 sets of accelerograms provided by the
Employer. These direct time histories calculation will allow for validating the dynamic modal
spectral calculation during the Design, and in particular to :

* Get the time histories (accelerations) at main crane supports for the telescopic mast;

¢ Check the maximal seismic displacement of the steel arch at the connection with existing or
new building (sizing of the expansion joints);

« Check maximal accelerations at selected points;

« Checking stresses in the most critical members of the steel arch (according to the dynamic
modal spectral analysis);

¢ Check the foundations seismic loads.

To define the seismic resistance of any safety-related NSC CS-1 equipment according
to [1.2.15], NOVARKA will determine the floor response spectra for all NSC CS-1 structural
elevations on which that equipment is planned to be installed, using results of the dynamic
modal spectral analysis previously described. Calculation of transferred spectra will be done
using Floor Spectrum Generation method. For special equipment having a non linear behaviour
under seismic actions (to be defined during detailed design stage), it will be used the results of
the direct time histories calculation.

Requirements on provision of SSC stability to seismic impact depending on SSC influence on
NRS are also given in section 2.6.3 of CDSD.

» Seismic resistance of NSC CS-1 Systems, Structures and Components (SSC) will be
addressed at Design Phase in accordance with [1.12.19].

e Calculations for structures and foundations will be performed for basic and special
combinations of loads taking into account seismic impacts according to requirements [1.7.5,
1.7.7,1.7.26, 1.2.15 and 1.2.17].

Design basis characteristics of “response spectrum” for the Chernobyl NPP Industrial Site
[1.7.2], which correspond to horizontal component of seismic impact, are given in table 2.3-1.
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Table 2.3-1. Design basis characteristics of “respo  nse spectrum”

FREQUENCY, PERIOD, “SMOOTHED"” SPECTRAL
F (H2) T (s) ACCELERATION, IN “g” PARTS
100.000 0.0100 0.127
50.000 0.0200 0.172
30.000 0.0333 0.212
20.000 0.0500 0.240
10.800 0.0926 0.300
5.000 0.2000 0.300
4.000 0.2500 0.300
3.333 0.3000 0.300
3.000 0.3333 0.300
1.000 1.0000 0.300
0.833 1.2000 0.220
0.769 1.3000 0.180
0.742 1.3480 0.160
0.700 1.4286 0.132
0.667 1.5000 0.116
0.675 1.4820 0.120
0.620 1.6120 0.100
0.556 1.8000 0.082
0.500 2.0000 0.075
0.400 2.5000 0.062
0.300 3.3333 0.043
0.250 4.0000 0.030
0.200 5.0000 0.018
0.100 10.0000 0.003
0.033 30.3030 0.000

Vertical components of seismic oscillations (response spectrum) are accepted to be equal to 2/3
of the horizontal component of the oscillations [1.7.2].

Spectral characteristics and maximal amplitudes of DBE acceleration shall be considered as 0.5
from corresponding values and amplitudes of accelerations for MDE [1.7.2]. The following
figures present the full, LOC and VRN earthquake spectra.
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2.3.1.2 Wind loads

According to requirements of [1.7.7] and [1.2.17] the following wind loads will be used. The
below mentioned loads are applied to SSC NSC CS-1 depending on their classification
according to impact on NRS:

e To SSC IS-1 load based on their extreme value with a recurrence period of 10 000 years;

e To SSC IS-2 load based on their maximum design value with a recurrence period of
100 years;

* To SSC NIS load based on their characteristic value with a recurrence period of 50 years.

DBN V.1.2-2:2006
BASIC WIND EXTREME WIND
Return Period 50 YEARS | 100 YEARS 10000 YEARS
Speed (m/s)
Wind Pressure q (kN/m?) 0.459
Height Coefficient
k or C¢(2)
z<5m 0.9

z=10m 1.2@

z=20m 1.55

z=40m 2

z=60m 2.25

z=80m 2.45

z=110m 2.66
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a(2)
z<bm 0.41
z=10m 0.54
z=20m 0.70
z=40m 0.90
z=60m 1.01
z=80m 1.10
z=110m 1.20
Overloading Factor y 1 1.14 1.69
Q(Z) xy
Z<5m 0.41 0.46 0.656
z=10m 0.54 0.62 0.864
z=20m 0.70 0.80 1.12
z=40m 0.90 1.03 1.44
z=60m 1.01 1.15 1.616
z=80m 1.10 1.26 1.76
z=110m 1.20 1.36 1.92

(1) This value includes the gust factor

(2) This value includes the roughness factor

(3) The 1.6 safety factor is presented in Eurocode 2.1 Part 1.4 (wind load)
Justification of 1.6 overloading factor:

The extrapolation is based on Eurocode EN 1991-1-4: 2005

Reference speed Vs in Eurocode is usually given for a 50 years return period (probability =
1/50=0.02). This refers to the 10 minutes mean wind velocity having the probability p of annual
exceedance.

For a different return period with another p, the reference speed is given by Gumbel formula
(84.2 — Note 4, Eurocode):

Vref (p) = Vrefx Cprob
With Eurocode probability factor C

prob :

_ | 1-KxLn(-Ln(1- p)) "
prob — 1-K xLn(-Ln0.98))

\ Fifty years return period Eurocode reference wind velocity

Statistical shape adjustment parameter (depending on the coefficient of variation
of extreme value distribution).
n: Exponent
Oret = (1/2)pVret
Representative values for K and n:

- Eurocode 2000 and 2005 K=0.2; n=0.5
Numerical application for 10 000 years return period:
- Eurocode V.4 (10 000years) = 1.26xV,

Under pressure the safety factor will be 1.26% = 1.588 (= 1.60)
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The 1.6 overloading factor applied on the fifty years return period loads corresponds to the
actions of extrapolated 10000 years return period wind.

The distribution of wind loads based on the NSC CS-1 configuration will comply with the
requirements of DBN V 1.2-2:2006 [1.7.7].

NOVARKA will perform wind tunnel tests on the scaled models of the structure. Dynamic
amplification coefficients will be stated per the wind tunnel tests and included in the wind design
loads for the structural analysis.

2.3.1.3 Snow loads

According to the requirements of [1.7.7] and [1.2.17], the following snow loads will be used. The
below mentioned loads are applied to NSC CS-1 SSC depending on their classification
according to impact on nuclear and radiation safety (NRS):

* To SSC IS-1 load based on their extreme value with a recurrence period of 10 000 years;

* To SSC IS-2 load based on their maximum design value with a recurrence period of
100 years;

e« To SSC NIS load based on their characteristic value with a recurrence period of 50 years.

Characteristic Value of 1.59 (159) kPa (kgf/m?) — for Snow around Pripyat area (on
Snow Weight appendix E [1.7.7]),

Maximum design load 1.813 (181.3) kPa (kgf/m?),
(without factor C of
item 8.6 [1.7.7])

Extreme load 2.10 (210) kPa (kgf/m2)

1.14 — for design load (item 8.11 [1.7.7]) (for a return period
Load reliability factor T=100 years)

Consideration of 1.31 of frequencies of recurrence once in 10000 years
extreme load factor [1.2.17].

* The Load Factor 1.31: following Section 1.10 [1.2.17] the extreme load value is defined
considering the available meteorological data for this region and accordingly indicated in 1.10
[1.2.17] extreme load factor is corrected.

The distribution of loads based on the NSC CS-1 structures configuration will comply with the
requirements of Attachment 1, Scheme 3 [1.7.7].

NOVARKA will take into account the dynamic impact during snow and ice descent from NSC
CS-1 roof. According to the NSC Licensing Plan, during the second phase of NSC Detail Design
realization NOVARKA shall develop and submit for SSE ChNPP approval and RA concurrence
the Criteria and Requirements (or model) of considerating of the dynamic impacts at snow and
ice descent from the NSC roof (refer to Section 3.9.3.2 of CDSD).
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2.3.1.4 Tornado

The tornado design characteristics for the confidence probability (P) for the element for the
ChNPP [1.7.33] area, are presented in Table 2.3-2. With that, the below mentioned loads are
applied to NSC CS-1 SSC IS-1.

Table 2.3-2. Tornado Design Characteristics

Tornado Design Characteristics Value for Tornado Value for Tornado
P=1010°/y P=100°7y

Design class of probable tornado, kp 15 3.0

Probability of exceedance (event/year) | 110° 1M10°

Maximum vortex rotation speed, Vp, | 50 81

m/s

Tornado travel speed, Up, m/s 12.6 20.3

Pressure difference between the 31.0 81

tornado vortex centre and periphery,

APp, hPa

Tornado path length, Lp, km 5.0 28.6

Tornado path width, Wp, km 0.05 0.29

According to section 2.6.3, it must be added that "SSC IS-1 should keep structural integrity,
durability, and work capacity upon impacts of a class F1.5 tornado and partially (as required
from beyond design basis analysis) upon impact of a class F3.0 tornado”.

The tornado class 1.5 loads, the characteristics for which are set forth in Table 2.3-2, are to be
considered as design loads.

As tornado 1.5 is considered a design basis event, the normal inspection measures will be
implemented after such an event.

The tornado loads will be assessed as the entirety of the following:
« Wind pressure W that depends on the wind speed;

* Atmospheric pressure difference (air discharge) P between the tornado periphery and its
centre.

The pulsating wind load component is to be assumed as equal to zero.

The wind pressure will be assessed, based on the guidance provided by [1.7.7] with precise
aerodynamic coefficients, where the wind speed is assumed to be the maximum vortex rotation
speed corresponding to the tornado design class.

For confined spaces, the loads from air discharge are to be fully taken into account. For fully
open premises the inside and outside pressures become equal and there is no load from any air
discharge.
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The roof and sidewalls will be designed to withstand the impact of flying items resulting from a
tornado occurrence based on the tornado class.

For design of NSC CS-1 structures the design class, Class 1.5, and its corresponding
characteristics, will be used as the design basis criteria.

The impact of a tornado Class above 1.5 and lower than 3.0 will be addressed in the Design as
a beyond design basis event provided with the following requirements:

1. Criterion 1: The stability of the Arch foundation a nd the main load bearing members
will be assured

In order to justify the implementation of this criterion, an approach based on a probabilistic
calculation method will be applied to the main bearing structures and the purlins.

This approach comprises the following steps:

— Probabilistic assessment of the intensity of tornado impact on the NSC based on a mdel
of space-dimensional distribution of wind and pressure in the tornado area (so called
Rankin’s model) which is described in IAEA Safety Guideline #50-SG-S11A. For this the
characteristics of tornados on ChNPP site will be used. They arise from document SIP-
PMU-195-D5-2-APP rev 2 dated 29.03.2002, namely Figure 2.4, Table 2.3 and 2.4 or
more conservative properties. From this, the probability of tornadoes passing over the
“elementary area (dimensions of the area are negiglbly small compared to the width of
the tornado funnel) needs to be defined according to figure 2.4. Values of probabilities
specified intables 2.3 and 2.4 are of indicatory nature, since the specified tables are
intended for utilisation in deterministic calculations.

— Impact on the surface at the critical points of the structure;
— Probabilistic impact, pressure with surface impact;

— Probabilistic assessment of the NSC facility stability;

- Reliability analysis to calculate failure probability;

- Comparison with the target probability (107 per year);

— Clear interpretation and justification of the results obtained, in particular, explanations,
when specifically and due to whih specific physical reasons failure occurs.

At the initial design stage NOVARKA will submit for the SSE ChNPP and Regulatory Agencies’
concurrence detailed description and justification of the probabilistic method, which will be
applied. In particular, a detailed description will be provided as well as justification of
methodology contents for each of the above mentioned stages and procedures of the stages
implementation as well as their interfaces.

2. Criterion 2: The maximum values for flexure and dis  placement of the arch load-
bearing members will not result in complete functio nal loss of the main lifting
equipment.

Operational measures will restrict operation of the main cranes during weather conditions
that could result in tornados (e.g. severe thunderstorms, etc). Otherwise, operational
measures for the main cranes will provide with a minimal time of notification about tornado,
required to move a crane into safe position. The time required to move the cranes back to a
safe position will be estimated from the crane characteristics (quadrilatere translation
speed) and the furthest distance to the safe position where they can be blocked. That safe
position should be the western position, close to the maintenance garage, where radiations
are supposed to be minimum. These issues (required time and safe position) will bedetailed
taking into account the preliminary design of main crane and steel arch structure. It is
paramount to consider the case when a crane should be loaded. In this case the required
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time to safe position may also drastically increase when tornado is forecast. During the
design, an analysis has to be done taking into account the duration to put down the load in
safe position , to remove the sling, eg the maximum duration to release the crane from its
duty, before being able to begin to move the crane back to its safe position and block it.

The garage safe position will prevent the fall down of crane components and the
overstressing of the quadrilaterals under impact from the telescopic mast. In case of
tornado occurrence, the lateral branches of the arches may go through plastic deformation,
but this will not affect the main central part under which the main cranes are fixed. Each
quadrilateral, if it is hanged to 3 rails as per initial conceptual design, will have a hinge in
the middle to accommodate any imposed hyper static deflection coming from the main
structure.

3. Criterion 3;: Maximum radioactive release

NOVARKA proposes to prevent failure of the elementary cladding panels. The resistance
would be obtained by increasing the capacity of the fixations on the purlins and performing
ultimate tensile strength calculations for the outer skin of the outer cladding, under full
Tornado Class 3 load.

The cladding integrity during tornado will avoid significant radioactive release from occurring.
Conservative assessment needs to be performed during the Design to determine:
- Radioactive dust spreading inside the NSC,
- Radioactive releases through untight areas of the NSC.
Dust release criteria are provided in section 2.6.1.3 of the CDSD.
4. Criterion 4: Features and procedures to mitigate th e consequences

First of all, in order to mitigate radiation consequence, the measures will have to be
performed:

- on identification of radiation conditions, especially, on surfaces contamination
identification;

— on decontamination, first of all, of the most important areas;

— on identification of possible damages of the tight covering and simplified measures on
temporary sealing.

After the early measures are performed, full scale decontamination may start as well as full
scale maintenance and repair, at this:

— after the major event general condition of the facility will be assessed using monitoring
systems and possible methods of external surveillance.

— examination and repair of the main facility will be performed via the access to the annular
space using local biological protection in the repair areas.

Using inspection and maintenance platforms, damage to secondary structures (purlins and
outer cladding) could be assessed. Some time later repair works would be performed with ad
hoc robotised platforms installed on the same rails. They would be designed to allow repair
operations under safe conditions for the workers." (Design by others).

2.3.1.5 Air Temperature

According to [1.7.7], the following air temperature values will be adopted in calculations. The
below mentioned values are applied to SSC NSC CS-1 depending on their classification
according to impact on NRS (see CDSD section 2.6.3):
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Characteristic average daily temperature: Minimum —20°C, Maximum +28°C
Design Basis temperature: Minimum —22C Maximum +31 C

Overloading factor for limit values of 1.1
temperature climatic actions

Maximum Design Basis temperature Calculating according requirement [1.7.7]

Taking into account the requirements of [1.2.17], the maximum temperature difference (extreme
temperatures) for a recurrence period of 10 000 years shall be as follows:

Maximum temperature difference: Minimum -43°C, Maximum +45°C

2.3.1.6 Lightning

The Design has provided for a lightning protection system developed in accordance with
[1.3.23] and [1.4.11], including identification of the system features.

2.3.1.7 Under Flooding and Flooding

The maximum level of the underground water table corresponding to elevation +110.77 m will
be adopted for NSC CS-1.

The relative ChNPP Unit 4 level 0.00 m corresponds to absolute level +114.00 m in the Baltic
Scale of Altitude (BSA).

The relative NSC CS-1 level 0.00m was determined in the CD NSC (FS), taking into account the
maximum level of the ground water to prevent the possibility of flooding of the NSC CS-1
structure by underground water, and corresponds to absolute level of + 118.00 in BSA. At the
Design stage, based on the deep foundation and pile cap top selection results, the NSC CS-1
relative level of 0.00 m will be considered. Analysis will be carried out of buoyancy effects on
deep foundations or other structures below elevation 110.77 m, as well as of possible flooding
caused by pipelines or storm drains at the Design stage and, if necessary, mitigation measures
will be addressed.

A site analysis will be performed to verify that increase of ground water level will be limited due
to the level of the Pripyat River nearby.” “The maximum level will be used to verify buoyancy
effects on deep foundations.”

2.3.1.8 Base Saturated Soil Liquefaction

Based on the conclusions of investigations, data of dynamic stability of saturated sandy soils
[2.6.4] indicates the impossibility of soil liquefaction by seismic impact for Magnitude 7 MSK 64
scale. Consequently, consideration of seismic liquefaction of the soil layers supporting the NSC
CS-1 structure is not required in the design.

2.3.1.9 Precipitation
At designing, the following will be considered [1.12.8]:




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS Page 26 of 242

SIP-N-LI-22-A500_-CDS-001-01

« The maximum precipitation observed in 20-minute period of the day once in a recurrence
period of 100 years is 38 mm;

* The maximum precipitation observed in 24-hour period once in a recurrence period of 100
years is 105mm;

e The maximum precipitation for 20-minute period with recurrence interval of once in
10 000 years is estimated to be 72 mm;

* The maximum precipitation for 24 hours period once in a recurrence period of 10 000 years
is 190 mm.

2.3.2 MAN-CAUSED EXTERNAL INITIAL EVENTS

2.3.2.1 Explosion

NSC CS-1 structures are designed without taking the impact of airblast from external explosion
into account.

Design will contain the appropriate justifications, which will include the following:

* Analysis of potential hazard sources and values of impact from them on NSC CS-1
structures;

e Evaluation of NSC CS-1 external explosion hazards.

The appropriate organization and technical measures will be proposed as required in the
Design and implemented by SSE ChNPP at ChNPP site and surrounding area in order to
reduce the air shock wave to an extent lower than the extreme wind loads.

2.3.2.2 Aircraft Fall
Structures of NSC CS-1 are designed without considering impact from aircraft fall.

The NSC CS-1 Design (in particular, in SAR) will provide specific organisational and technical
events, implemented in Exclusion Zone, excluding aircraft fall (including small). It is justified that
probability of unintentional falls of aircrafts on NSC does not exceed 110" /year. Realisation of
this event is not the responsibility of NOVARKA.

2.3.2.3 External Fire

Based on the existing information on the sources of hazard, the Design shall provide for the
following:

< Additional analysis of possible sources of hazard for the NSC and level of impact;
« Meeting of requirements of distances between the sources of the Fire Hazard and the NSC;

» Specific organizational and technical measures which SSE ChNPP implements at ChNPP
site to reduce impact of external fire to acceptable level.

2.3.2.4 Initial Events Related to the Other ChNPP F acilities

The corresponding justifications will be performed in CS-1 Design to meet NLA and ND
requirements for external impact, including:

e Analysis of possible emergency impacts at ChNPP facilities in terms of impact on NSC
structures. Data on possible emergencies and levels of impacts are given in the Emergency
Plan and Preparedness report of the Object Shelter;

« Justification for adequacy of made design solutions related to external impacts.
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The Units 3 and 4 ventilation stack should be dismantled before sliding the NSC arch.

The Design shall study and justify the dismantling option of the existing Units 3 and 4 Ventilation
Stack (VS), also taking into account the need for VS operation for Unit 3 decommissioning and
VS operation for organized ventilation releases for the NSC installations, and considering
possibilities of dismantling only after commissioning of new ventilation stack.

The accident event impacts at other ChNPP facilities (Liquid RAW Processing Plant, Industrial
Complex for Solid Radwaste management, Spent Fuel Storage # 1, Spent Fuel Storage # 2) will
not cause additional impact on the NSC.

2.3.3 INTERNAL INITIAL EVENTS

2.3.3.1 Internal Fire

The fire safety measures shall be based on the following:

* Fire safety regulations requirements;

e SIP ongoing and completed work;

« Fire safety measures that are being implemented as part of operation activities.

The risk of fire in the NSC CS-1, as an internal initial event, will be addressed both for its
construction and commissioning stage and NSC CS-1 operation. During consideration, only one
place of fire ignition shall be contemplated: either one of the Shelter areas, or one of the rooms
of the NSC CS-1 process unit (Technological building).

The inflammation (fire) sources during NSC construction and operation include:

* Fire activities (welding, cutting, etc.);

e Short circuit in electrical wiring and equipment;

« Handling of fire hazardous materials (paint, etc.);

¢ Unauthorized actions (arson);

* Negligence in handling fire.

The total amount of combustible materials inside OS is estimated to be approximately 2.000t.

Spontaneous inflammation of these combustible materials inside the Shelter is unlikely due to
the following reasons:

* The group of main rooms does not have any production activity with permanent use of open
fire and there is round-the-clock monitoring of fire conditions

* Most cable tunnels do not have any energized cables or any other ignition sources. The
Shelter Fire Mitigation Plan SIP-P-TM-16-235-TSN-017-01 envisions passportization of
rooms with provision for specific information on the cable rooms;

e The uncontrolled heating of FCM could be considered a hypothetical source in the
inoperative rooms. However, the heat power of such sources is low, and the average
temperature in the areas with combustible materials cannot exceed the value of
spontaneous inflammation temperature.

NOVARKA shall submit thermodynamic analysis of the maximum possible fire in NSC CS-1
based on the 3D facility model, taking into account the design solutions addressing the NSC
CS-1 elements, including structural elements of crane tracks and main cranes, and also ensure
stability of all the structures for the case of the most severe fire.
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NOVARKA will calculate the dynamics of smoke generation and the associated radiological
consequences inside the NSC CS-1 and propose the organizational measures and/or develop
the design solutions to mitigate the radiological consequences and remove smoke.

The following characteristics of fire will be utilized in the Design [1.12.15]:

The most severe potential fire may occur on the Turbine Hall roofing and on Deaerator
Stack (DS) roof. It may have the following characteristics:

Fire load on the Turbine Hall roofing and DS roof consists of 4 layers of Class PM-350
coating material with thickness of 0.5mm with hot bitumastic of Class MBK-1-55 with total
thickness of 15mm;

Fire load caused by fire on the Turbine Hall roofing and DS roof is 20.8 kg/m?;
Warm from combustion is 29.485 MJ/kg;

Maximal speed off fire load burnout is 0.00258 kg/(m? «-s);

Maximal flame temperature is 1200 °C ;

Value of air needed for 1 kg combustion is 9.45 m*/kg;

Temperature inside the NSC CS-1 space and structures till fire event is 30.0 °C ;
Temperature outside the NSC CS-1 is 20.0 °C;

Density of gas combustion products is 0.1 kg/m?;

Fire resistance to be taken into account for load bearing and fencing structures of NSC CS-1
case is 30 min;

NSC CS-1 will be addressed as a facility with the combined coating containing the following
indicators of fire resistance for structural elements:

For load — bearing components, i.e., arches, farm bars the resistance limit R is 30
minutes, maximal limit of fire spreading for them is M-Ocm;

For fencing elements, i.e. flooring and purlins, minimal fire resistance limit is RE 30
minutes (E — is preservation of integrity), maximal limit of fire spreading through them is
M —0cm.

NOVARKA shall develop and perform the fire resistance test program for the materials used for
the internal ceiling and coating of the main structures.

2.3.3.2  Structural Collapse inside NSC

2.3.3.2.1 Introduction
We can differentiate between three different stages in the NSC operating life:

Erection and Sliding

Operation prior to OS early deconstruction works

Operation during early deconstruction works (CS-2)

At every stage, safety of the NSC and its encompassed structures must be ensured.
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2.3.3.2.2 Erection and Sliding

During erection and sliding, the stability of the NSC is dependent on the design solutions and
the erection methodology. The Design will therefore provide the appropriate calculations and
justifications for the NSC CS-1 stability or potential induced OS collapse.

2.3.3.2.3 NSC in final position, deconstruction not started

The OS structures have undergone a series of stabilization measures in the framework of SIP
program in order to increase the reliability of the OS “localizing construction”. Notwithstanding
this operation, the reached reliability level was not sufficient according to the norms regulating
radiological safety. A qualitative analysis can however help in the assessment of the situation.

* OS adjoining structures forming part of the NSC env  elope

These structures have a special role as they form part of the NSC envelope. In this respect,
they must have a design life compatible with that of the NSC. Therefore, their possible
reinforcement is being evaluated by the Employer and if corrective actions are required, the
Employer will authorize their implementation within the expected timeframe of the NSC
project, with the same resistance as the NSC against normal operation, violation of normal
operations, emergency situations and accidents.

* South Wall of Turbine Hall

This area presents a serious risk of collapse. However, a geometric analysis of an extreme
collapse scenario (where the turbine hall wall rotates in the direction of the NSC arch)
shows that this collapse scenario would not impact the NSC load-bearing Arch structures.
In depth analysis of collapse scenarios shall be included in the SAR based on Employer
provided information

In any case, the geometry of the arch, based on the height of the turbine hall south wall,
allows for sufficient clear space so that a collapse of the turbine hall south wall will not hit
the Arch, even if the entire wall falls over to the south.

¢ North (Cascade) Wall

The wall is a solid, large mass of concrete that is very stable, and collapse during the NSC
lifetime (100 years) is not credible.

¢ OS other areas

All other sections of OS have been stabilized, and the stabilization measures have a
specified design life during which the stabilized structures are supposed to be
deconstructed.

If required by the RA, the Employer will produce a Technical Decision on this topic.
e Consequence on NSC design

From the above qualitative assessment, it can be seen that in an event of partial or total OS
collapse, no section of the OS will physically impact the arch structure. In particular, no
credible OS collapse event impacting the Arch southern structures is envisioned. Thus,
stability of NSC amounts to its intrinsic stability that shall be demonstrated in the Design.

Nevertheless SSC 1S-1 shall be located inside NSC in such a way to exclude mechanical
shocks as a result of SO structures collapse or achieve the safety criteria through adequate
redundancy.

If required by the RA, the Employer will produce a Technical Decision on this topic.

The Design will consider risks related to the events of the SO structures collapse, from the
standpoint of dust raise and spreading, personnel exposure inside the NSC, release from
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the NSC and nuclear safety (see section 2.6.2). Measures on personnel and environmental
protection during such event will be envisioned.

All consequences of such a collapse are treated in the same manner as described
hereunder.

2.3.3.2.4 Operation during early deconstruction works (CS-2)

Collapse risks are likely to be predominant during deconstruction works.

Based on the existing studies, (NSC FS (CD)) and on the on-going definition of CS-2 scope,
NOVARKA will review the risks induced by the envisioned deconstruction scenarios. After
CS-2 DCR concurrence, NOVARKA will consider the requirements that it contains DCR upon
notification by the Employer.

NOVARKA will guarantee the compliance with the safety criteria in two ways:
— Engineer specific design solutions;

- Clarify the framework for performance of deconstruction activities (usually by imposing
restrictions in terms of loads or flying over SSC IS-1 equipment).

These will be defined as Design Criteria applicable to CS-2 activities.

A typical design criterion will be that deconstruction scenarios shall not jeopardize the
integrity of the NSC structure unless their probability is compliant with the applicable sanitary
legislation (NRBU-97/D-2000 — See also section 2.6.3 of the CDSD). .

On the basis of this review, it will be possible to determine the location where NSC systems
and components should not be placed in order to minimize (exclude) the risk of their failure
as the result of mechanical impact of the structures. Alternatively, redundant schemes shall
be imple-mented.

Non-structural impacts likely to be generated during deconstruction activities (radioactive
dust releases, fire events, gas releases, explosions...) will be handled through representative
cases leading to specific design solutions. In the Framework of this analysis, NOVARKA will
use the input data available in the Attachments to its scope of work, in particular the
Deconstruction Scenario (A37) and its attached radiological safety assessment (A34). The
definition of accident scenarios and associated probabilistic safety assessments is under the
scope of CS-2 works which is beyond NOVARKA's duties (see section 1.5).

Specifically, NOVARKA will define the ventilation and filtration systems taking into account
the maximum possible dust generation (OS total collapse) and considering the dynamics of
dust suspension and dissemination in the NSC main volume. This determined, the
radiological con-sequences will be calculated and assessed i.e. personnel exposure doses
on work places (con-sidering the dose accumulation with time), the release to the
environment (given the ventilation system operation modes) and the level of contamination of
the structures, systems and compo-nents of the NSC CS-1.

In case additional criticality study or increase of neutron yield study over those contained in the
Object Shelter Safety Status Report, the Employer will perform them with NOVARKA's support.

2.3.3.3 Load Drop

The maximum load drop in terms of weight and/or size during construction, commissioning and
operation of NSC should be addressed as initial event.
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The initial events should be addressed in the safety analysis. The required organizational and
technical measures shall be identified resulting from the analysis.

The load drops should not result in damage to load bearing and walling structures, NSC life
support systems or change to FCM parameters.

2.3.3.4 Flooding

Design will address the following potential sources of internal flooding:
e Water supply and sewage pipelines;

« Heating pipelines;

* Fire-fighting system;

e System elements with water use.

To mitigate the risk of flooding connected to the damage of equipment and pipelines the
following will be provided for:

» Design solutions facilitating the water income cessation at pipeline breaking;
» Systems for collection of organized and unorganized leakages;

* Waterproof cladding of rooms with potential for leakage of water and/or radioactive medium,
providing for sloping floors and collector pits;

e Use of foam or gas extinguinshing agent instead of firewater wherever achievable;
¢ Monitoring of authorized discharges.

Analysis of flooding impact on NSC safe operation shall be performed in the Design and if
necessary the measures to exclude or mitigate these impacts shall be defined.

Moreover, during the Design effort, water leak-tightness will be required of the NSC in order to
reduce flood hazards inside the OS rooms for the purpose of prevention of the expansion of the
liquid radioactive media from OS to the other NSC areas.

2.3.3.5 Internal Explosion

Theoretically an explosion inside the NSC could be caused by the following explosion
hazardous materials:

« Radiolytic hydrogen;
e Fine-dispersed dust in the air;

* Explosive hazardous substances (benzine, kerosene, carbide, etc.) used in technological
operations and during work implementation.

The risk of internal explosion will be practically excluded, since the following measures shall be
provided to eliminate the explosion initiators:

* Use explosion proof equipment where drastically required;
« Use explosion and fire resistant cables where drastically required;
e Use short circuit protection and cable overload protection;

< Limit the amount of explosion hazardous substances in a room. Here, maximal permissible
norms for storage and application of these substances taking into account the needs for
dismantling will be estimated;
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« Develop and implement a set of organization measures eliminating unauthorized use of fire
in rooms, and unauthorized access for the personnel.

As far as impacts related to SSCR are concerned, based on the recent and previous analyses
including “Current OS Safety Analysis”, the SSCR probability is estimated as very low. If SSCR
occurs, there are no additional force impacts, which may prevent the NSC from performing its
confining functions. SSCR event and potential exposure to workers are discussed in the
Protection from Potential Exposure Report [1.10.4].

The Design shall confirm the above conclusions related to the NSC taking into account the
Shelter condition after completion of the early deconstruction of the unstable structures.

If necessary, corresponding organizational and technical measures will be considered.
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2.4 REQUIREMENTS AND CRITERIA FOR STRUCTURAL DESIGN

2.4.1 MAIN DESIGN REQUIREMENTS
This section contains design criteria and requirements to Detailed Design of the NSC CS-1.

NSC CS - 1 should comply with [1.2.17] per classification of buildings, facilities and structures
by their responsibility for nuclear and radiation safety (NRS); comparison of this classification
with NSC SSC classification of impact on NRS is provided in Section 2.6.3.

To ensure NRS for Class SSC IS-1 constructions, the following requirements should be
executed determined in:

» [lnuH A3-5.6 [1.2.17] for Category | Responsibility for NRS facilities;
« [IHA3I-5-006-87 [1.2.15] for Category | Seismic Resistance facilities;

« [OBH B.1.1-7-2002 [1.3.18] and BBH B.1.1-034-03.307-2003 [1.3.25] for Grade 1 Fire
Resistance facilities.

If this CDSD chapter establishes requirements differing from one stated in the above
documents, it is necessary to use the requirement stated in this chapter (for example,
concerning requirements for account of impacts from tornado, external explosion, aircraft fall).

Assurance of radiation safety at the level required by the effective Ukrainian legislation should
be the main design requirement and priority criterion for selection of planning and engineering
decisions for NSC. One should take into account that installation and operation of the NSC will
require significant numbers of personnel who will work at high risk of long-lived radionuclide
inhalation, which are characterized by high radiotoxicity.

In accordance with the requirements of the Minregionstroy of Ukraine, the NSC is considered a
“unique” (experimental) facility that requires scientific and technical support during NSC Design
development and operation.

The NSC CS-1 Design will ensure no or minimized loads from the east NSC CS-1 frame design
on the existing structures of the Auxiliary Systems of Reactor Unit, central part of Unit “B” and
the Deaerator Stack. If the loads are applied to the existing structures, NOVARKA shall perform
the calculations of their strength and life. The results of these studies may require stabilization
of the existing structures. NSC technical decisions shall not prevent the decommissioning
process of Unit 3.

During activities on CD NSC (FS) according [1.7.3], the “Scientific and Technical Support Plan”
[2.6.23] has been developed. It addresses in particular the finalization and experimentally
simulated (mock-up, full scale model, test grounds) testing for the most important technical
solutions and technological operations (e.g. structural foundation types and arch shapes,
evaluation of aerodynamic coefficient in wind tunnel, unstable structural deconstruction
sequence, local tightness and strength testing for welds and joints, etc.).

The Objective of [2.6.23] is to ensure NSC work performance quality control both at construction
and operation stages.

During the Detailed Design and construction, [2.6.23] will be revised based on the data obtained
during these stages, which should also reflect personal dosimetry monitoring and work site
radiation factor assessment.

Development of construction technology, providing for maximum volume of construction and
erection activities in the relatively clean area to minimize the collective dose of personnel during
NSC CS-1 construction as well as the NSC CS-1 technical and technological solutions, should
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be optimized to provide for minimization of personnel collective dose and impact on the
environment during NSC CS-1 construction. This is one of the bases for the Design
development.

In this section fire safety requirements are not mentioned. They are provided precisely in
Sections 2.9.3 and 2.11.2.

24.2 LOADS AND IMPACTS

2.4.2.1 Loads and Impacts under Normal Operation Co  nditions

Values of loads under normal operation of the facility according to [1.7.7] will be confirmed and
considered to satisfy main and special loading combinations:

1. Dead Load

Based on [1.7.7], dead structural and soil loads will be determined from the structural and soil
design sizes and specific gravity of the materials:

Structural Overloading Factor: 1.1 (For metal structures where efforts of dead load
exceed 50%, Table 5.1 [1.7.7]),

0.9 (During the process of verification of stability
against tilting of structures and in other cases
when the deterioration of structures and soil
weight worsens the operating conditions, see
Table 5.1 [1.7.7]).

Soil Overloading Factor: 1.15 (for backfilling see Table 5.1 [1.7.7]),

0.9 (During the process of verification of stability
against tilting of structures and in other cases
when the deterioration of structures and soil
weight worsens the operating conditions, see
Table 5.1 [1.7.7]).

2. Roof Live Load

The roof live loads will be considered on any circulation for arch inspection and/or preventive or
curative maintenance.

Conservatively and to provide some flexibility in the design the following will be considered:

Characteristic uniform load: 0.5 (50) kPa (kg/m?) (Table 6.2, Item 9C [1.7.7])
Overloading Factor Design Concentrated: 1.3 (Item 6.7, [1.7.7])
Quasi-Permanent Load: 0.15 (15) kPa (kg/m?) — [Ref EN 1990- Annexe Al,

see also section 4.2.5.1] — Table 6.2, Iltem 9C
[1.7.7] does not sepcficy design value for quasi-
permanent loads

Characteristic Point Vertical Load: 1.5 (150) kN (kgf) (Item 6.10(a), [1.7.7])

Overloading Factor for maximum Values: 1.2 (Item 6.11, [1.7.7]).
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3. Floor Live Load

Design values of uniformly distributed live loads on floor slabs, stairs, and floors on grade will be
accepted as specified in Table 6.2 of [1.7.7] (see below). Provision will be made in designing
floors for the point live loads as described in Section 6.10 of [1.7.7].

* ltem 2: service rooms for administrative, engineering and scientific personnel of organisations
and establishments, utility rooms (gowning rooms, showers, wash and lavatory rooms):
characteristic = 200Kgf/m2, quasi permanent = 85Kgf/m?

* Item 3: Rooms for electronic computers: characteristic = 200Kgf/m2, quasi permanent =
120Kgf/m?

* ltem 4: Halls, for waiting: characteristic = 400Kgf/mz2, quasi permanent = 170Kgf/mz

* ltem 9: roofs above areas: a) with possible accumulation of people (industrial premises, halls)
characteristic = 400Kgf/m?, quasi permanent = 170Kgf/m?, b) used for the rest: characteristic =
150Kgf/m?, quasi permanent = 60Kgf/m?

* Jtem 11: section for maintenance and repair of equipment in industrial premises: characteristic
= 150Kgf/m?2

* ltem 12: staircases (with related passages) for rooms of items 2 and 3: characteristic =
300Kgf/m2, quasi permanent = 100Kgf/m?2, for items 4 and 11: characteristic = 400Kgf/mz2, quasi
permanent = 170Kgf/mz

Special consideration will be given for each slab or floor. This will include the characteristic
value and quasi-permanent value assumed to be 30% of the characteristic value. — [Ref EN
1990- Annex Al see also section 4.2.5.1], [1.7.7] does not specificy such a value..

4. Crane Loads

According to CD NSC (FS), to support the deconstruction of unstable structures and future FCM
and RAW management activities, the NSC will be equipped with four suspended cranes (two
cranes on the north and two cranes on the south side) that may move in the West-East direction
and cover the Shelter area from the north buttress wall to the Octopus beam inclusively.

Design system of main cranes will be based on the following requirements [2.6.9]:
¢ Minimal lifting of the main cranes hooks is 77m related to the late site level 0 (114m);
» Distance of hoisting will satisfy the unloading at final floor level of internal NSC composition;

e Area of crane grabs is between axes 40-62 and lines T-b (except maintenance garages and
span of the telescopic mast);

* Capacity of two cranes with standard mobile platforms is to be sufficient for dismantling of
beams B1, B2, as well as “Mammoth” beam after division of “Mammoth” beam into two
parts. Simultaneous utilization of three platforms at one crane way is not required.

Horizontal movement of mobile platform might be permitted only in its fully retracted position.
Mobile platform will be considered as tool of the main cranes system.

The following characteristics developed at CD NSC (FS) will be provided as initial data for
detailed design:

* Each crane consists of the 42m length platform fixed to 2 or 3 girders-roads on ends and in
middle of bay, and the carriage of three kinds:

e Standard lifting carriage of capacity 50 ton-force;
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e Special carriage for transportation of the personnel in protective box (Capacity of 50 ton-
force);

e Carriage with telescopic mast equipped with vacuum cleaner and hydraulic drive for
concrete drill, jaws or mechanical shears.

NOVARKA will provide list of feasible tools to be used on the mobile platform on the sole basis
of the NSC FS (CD) dismantling scenario. These tools will be commercially available on sale.

NOVARKA will develop and submit to the Employer the Technical Specifications on connection
of the tools and equipment to the system of main cranes. Technical Specifications should
include descriptions of the limiting conditions of system of main cranes.

The NSC CS-1 structures addressed in the Design will be designed for crane load combinations
applied to any intermediate beams that may occur under possible unfavourable locations of
cranes and carriages in garages taking into the presence of one loaded carriage or the
simultaneous presence of two unloaded carriages on one quadrilateral.

Based on [1.7.7], for operation mode group 4K to 6K crane (average crane usage), the following
overloading and dynamic factors will be considered:

Overloading Factor 1.1 (tem 7.14, [1.7.7]);
Factor of Dynamic 1.1 (tem 7.15, [1.7.7]).

Longitudinal and transversal horizontal loads induced by crane movement, carriage breaking
and impacts on the end-stop bumpers will be considered in accordance with Section 7 [1.7.7].

Calculations of the seismic load will be realized, taking into account the weight of the bridge-
cranes and of their trolleys in combination with the vertical seismic loads. When defining
calculated vertical seismic load, the weight of the bridge crane, weight of trolley as well as
weight of load equal the crane carrying capacity multiplied by factor 0.3 will be taken into
account (see Section 2.1.2 [1.7.5]). The design horizontal seismic load from weight of crane
bridge will be considered in direction perpendicular to axes of crane beams. The lowering of
crane loads foreseen by [1.7.7] will be not taken into account by this.

5. Erection Loads

In Ukrainian norms the climatic actions taken into account in the erection phase load
combinations are independent from the duration of the erection phase considered. Since the
NSC construction has erection phases of different durations, it is recommended to use the
return periods for climatic actions depending on the duration of the erection phase (criteria
extracted from European norms). The use of these specific design criteria will be justified during
the design.

Erection loads are tentatively addressed in the CD NSC (FS) and will be finalized in the Design
Phase based on [1.7.7], since they are mostly to be driven by NOVARKA’'s equipment
characteristics and erection procedure.

Any loads occurring in the course of erection will be considered in the design as short-term
loads [1.7.7].

Specific Design Criteria for the erection phase will be developed during the Detail Design
considering the facility to be constructed.

According to EN 1991-1-6, it is possible to take into account the duration of each execution
phase to determine the characteristic values of climatic actions. It has to be noted that [1.7.7]
does not specify such detailed durations.

The recommended return periods are given in the Table 3.1 of the EN 1993-1-6 (here below).
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DURATION RETURN PERIOD (YEARS)
< 3 days 2°
< 3 months but > 3 days 5P
< 1 year but > 3 months 10
> 1 year 50

% A nominal duration of three days, to be chosen for short execution phases, corresponds to the
extent in time of the reliable meteorological predictions for the location of the site. This choice
may be kept for a slightly longer execution phase if appropriate predictions for the location of
the site. This choice may be kept for a slightly longer execution phase if appropriate
organisational measures are taken. The concept of mean return period is generally not
appropriate for short term duration.

® For a nominal duration of up to three months, actions may be determined taking into account
appropriate seasonal and shorter term meteorological climatic variations. For example, the flood
magnitude of a river depends on the period of the year under consideration.

As per Item 4.20 of DBN B.1.2-2:2006 “In specifying design load combinations for structures
and foundations over the period of buildings and facilities erection, snow, wind, ice loadings, as
well as temperature and climatic effects, included in design combinations, should be reduced by
20%". In NSC design the above requirement of DBN B.1.2-2:2006 shall be followed.

6. Transport Arch Sections — Assembly Areas to Design Location

Loads on the arch base sections, frictional resistance of arch base sections, induced horizontal
or vertical displacement, and any other load caused by the movement of the NSC arch structure
from its assembly location to the design position over the OS will be engineered in the Design.

During transport phase of arch, it will be considered a wind action of 10m/s at 10m height.

Any loads occurring in the course of production, storage and transport of any structures will be
considered in the design as short-term loads.

During Arch transfer, specific loads will be considered. These will be developed depending on
the specific transfer methodology, considering the complexity of the facility to be ocnstructed.

7. Differential Settlement Loads
Effects of differential settlements will be calculated in the Design.

The effect of differential settlements will be accounted for in calculating base deformation
(category 2 of limit states).

8. Earth Pressure and Lateral Pressure
Effects of earth pressure and lateral pressure will be included into the Dead Loads section.

Vertical earth pressure and static lateral earth pressure will be calculated using the soll
characteristics (density, angle of internal friction and cohesion) obtained in the results of field
and laboratory soil tests.
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9. Utilized Material Stability

Design will utilize the material for the load bearing and fencing structures whose properties
(considering maintenance and repairs, based on the maintenance minimization principle) and
structural support loads will not be changed with time. These materials will meet the facility life
requirements (at least 100 years).

2.4.2.2 Extreme Loads (Special)

Values of specific (extreme) loads are presented in Section 2.3.1 of the this Chapter. Given
loads will be considered in compliance with requirements established in this Chapter in
particular Sections 2.3.1 and 2.4.1.

2.4.2.3 Load Combinations

2.4.2.3.1 NSC Loading Combinations

The load combinations will meet the requirements of [1.7.7] and [1.7.5], as well as [1.2.17] and
[1.2.15].

Tables 2.4.1 — 2.4.3 provide load combinations, design loads and dynamic coefficients.

2.4.2.3.2 NSC Foundation Loading Combinations

The NSC bases and foundations reliability will be justified by calculationsn of two groups of
extreme conditions: first — load bearing capacity, second — deformations. In designing bases
and foundations, advanced methods and models that take into account interaction of the upper
structure, foundations and bases will be utilized.

The design of bases under deformation and load bearing capacity will meet [1.2.16] and
[1.7.186].
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tions

“ Temporary Loads =
o < mergenc
Load Combination Eé Pe{gwae(ljr;ent Long term loads | Short term loads Extreme Extreme [ Extreme : yTornado Seismic Blast Note
B snow wind temperature
1 + 1 long term - - - - - - -
Main 2 + - 1 short term - - - - - - Seeitem 1
3 + 0.95(Zlong term) 0.9(Xshort term) - - - - - - See item 3
Seismic 1 0.9 perm 0.8 X long term | 0.5(snow+erection) - - - - + - See items 4,
(except snow) 2
1 + 0.95(% technol.) - + - - - - -
Extreme snow 2 + - 0.8 X short term + - - - - -
(except snow)
cc>>‘ 3 + 0.95(% technol.) 0.8 X short term + - - - - -
g (except snow)
@ Extreme 1 + 0.95(X long term) - - - + - - -
uEJ temperature 2 + 0.8 ¥ short term - - + - - - See item1
3 + 0.95(Zlong term) 0.8 short term - - + - - -
Extreme wind 1 + 0.95(Xlong term) - - + - - - -
2 + - 0.8 X short term - + - - - -
(except wind) See item 1
3 + 0.95(Zlong term) 0.8 X short term - + - - - -
(except wind)
1 0.9 perm - - - - - + - - See item 5
Tornado 2 0.9 perm 0.95(Xlong term) - - - - + - -
3 0.9 perm - 0.8 X short term - - - + - -
(except wind &
show)
Blast 1 + 0.95(long term) - - - - - - + See item 1
2 + - 0.8 X short term - - - - - +
3 0.95(Zlong term) 0.8 X short term - - - - -
Note:
1. Snow load should be considered with K=0.3 in addressing long term load or K=1.0 for short term load. Factors of load combination have been accepted according to Item 4.18
[1.7.7];

2. In calculating special load combination with seismic impact, the snow load is determined per [1.7.5];
3. During the design, the most unfavourable physically possible of all cranes and carriages, considering carriages in parking garages;
4. Seismic loads are considered for Design Basis Earthquake (DBE) and Maximum Design Earthquake (MDE). The overload coefficient value should be taken in accordance with
[1.7.5]. In combinations of loads for DBE except for the specified loads of normal operation it is necessary according to [1.2.15] to take into account loads of design accidents;

5. Tornado design load is class 1.5. Tornado class 3.0 loads will be analysed as beyond design basis event — see section 2.3.1.4.
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Table 2.4-2. Main Load Combinations

i Combination

Load Classification Eszl?kngyrilzl;ﬁc Eactor W, W, Dynamic Factor | Chapters in ABH B.1.2-2:2006
Permanent loads
Dead load - 1.00 - 4,5
Earth and lateral earth pressure - ’ - 4,5
Live Loads
Long term loads
Roof live load see Note (6) - 4,6
Floor live load see Note (5) 0.95 - 4,6
Crane load see Note (1) sée Note (3) 1,1 4,7, Attachment
Snow load see Note (2) - 4, 8, Attachment E, 2K
Temperature load see Note (7) - 4,11
Short term loads (9)
Snow load 1,813 (181,3) ) - 4,8, Attachment E, X
Wind load 0,513 (51,3) 828 //1,00; 0,80; - 4,9, Attachment E,, |
Crane load see Note (8) sée Note (4) 1,1 4,7, Attachment I
Temperature load -22 | +29 - 4,11

Notes:

(2) Vertical load of one crane is calculated in accordance with items 4.12 and 7.2 [1.7.7];

2) It is calculated according to items 4.12k and 8.2 [1.7.7];

3) It is defined according to item 4.18 [1.7.7]).

(4) For combination of permanent and at least two live loads factor 0.9 is applied for short-term ones; for consideration of three and more short-
term loads combination factor of 1.0 is taken for the first of impact, 0.8 — for the second of impact and 0.6 — for others;

(5) For information regarding technological loads on floors see item 2.4.2.1 (3) of the present document;

(6) For information regarding technological loads on roof see item 2.4.2.1(2) of the present document;

(7) It is calculated according to items 4.12n and 11.3 [1.7.7];

(8) It is calculated according to items 4.13r and 7.2 [1.7.7].

(9) For Roof & Floor, specific moving equipment loads will be taken into account as short term loads.
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Table 2.4-3. Extreme Loading Combinations

; Combination ;

Load Designation EF?aSI?kngxilzL)JﬁC Eactor W W, Dynamic Factor g:g%%tg rs in HBH B.1.2
Permanent loads
Dead load - 1.00 - 4,5
Earth and lateral earth pressure - ' - 4,5
Live loads
Long term load
Roof live load see Note (5) - 4
Floor live load see Note (4) - 4
Crane load see Note (1) 0,95 1,1 4, 7, Attachment I
Snow load see Note (2) - 4,8, Attachment E, XX
Temperature difference see Note (6) - 4,11
Short term loads
Snow load 1,813 (181,3) - 4, 8, Attachment E, K
Wind loads 0,540 (54,0) 0.80 - 4, 9 Attachment E, |
Crane loads see Note (7) ' 1,1 4,7, Attachment I
Temperature difference -22 1 +29 - 4,11
Special loads
Earthquake see Note (3) -
Tornado see Note (3) -

. , 0.864 (86,4)
Wind (extreme wind) see Note (8) 1,00 -
Snow (extreme snow) 2.1(210) see Note (8) -
Temperature difference -43 | +45 -

Notes:

(1)
(2)
®3)

Crane loads with tornado (class 1.5) and earthquakes (DBE and MDE) take into account the text according to items, 2.3.1.4, 2.4.1 and 2.4.;
It is calculated according to items 4.12« and 8.2 [1.7.7];

Tornado extreme load is class 1.5. Tornado class 3.0 loads will be analysed as a beyond design basis event — see section 2.3.1.4.. Maximum basis

earthquake is used for extreme seismic loads;

By technological loads on floors see item 2.4.2.1 (3) of the present document;
By technological loads on roof see item 2.4.2.1 (2) of the present document;
It is calculated according to items 4.12n and 11.3 [1.7.7];

(4)
(5)
(6)
()

It is calculated according to items 4.13r and 7.2 [1.7.7]; (8)

Maximum values are taken for specific loads.
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2.4.3 REQUIREMENTS FOR STRENGTH AND STABILITY ASSURANCE

The NSC CS-1 structural strength and stability will be provided for the whole period of NSC CS-
1 operation with the observance of requirements to loads and impacts set forth in Section 2.4.2.
Data on ground characteristics and hydrogeology of the construction site are set forth in section
3.1 of this CDSD.

2.4.3.1 Stability Requirements

For special load combinations, adequate overloading factors against sliding and overturning will
be assured. The Detailed Design shall include the required data based on the technological
solutions for pre-assembly, sliding, and erection in the design location.

Due consideration is to be given in selecting the arch configuration and in adopting arch span,
height and stiffness that tend to minimize the horizontal reactions at the base under normal
loading combinations.

2.4.3.2 Work Performance Conditions

Calculations of welded assembly joints performed in high radiation fields shall provide for
another safety coefficient Ky,, = 0 .7, compensating for the probable decrease in quality of work
performed in these areas. The value of this coefficient shall be justified in the Detail Design.

2.4.3.3 Allowable Deflections and Drift
Deflections of the structural elements of the NSC shall be limited according to [1.7.26].

The vertical structural deflections of the NSC during erection shall be limited according to
[1.7.15].

The acceptable deflection shall be revised during the Design based on the selected crane
equipment requirements.

2.4.4 REQUIREMENTS FOR BASES AND FOUNDATIONS
2.4.4.1 Input data for design criteria and requirem  ents

2.4.4.1.1 Lithologic morphology

Geomorphologically the Shelter industrial site is located within the limits of the right bank above
floodplain terraces of the Pripyat River.

The absolute ground surface elevations of the Shelter industrial site prior to the construction of
Unit 4 ranged from +114.00m to +116.00m BAS.

The man-made layer laid in the post-accident period is of very heterogeneous composition. It
consists of crushed stone with sand and land waste, construction waste, concrete and
reinforced concrete.

The thickness of the man-made layer evaluated from the ground surface before the accident
varies in broad limits:

* From 8.0 to 10.0m near the southern wall of the Turbine hall from axes 35 to 60 and in the
northern area of the cascade wall;
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e From 3.0 to 8.0m near the southern wall of the Turbine hall from axes 60 to 68, along the

western wall on axis 68 and the western area of the buttress wall;

* From 0.5 to 3.0m on the surrounding fenced part of the Shelter industrial site.

Under the man-made layer, there are quaternary alluvial deposits interlayers followed by marl
deposits of the Paleocene Kiev suite. Under that layer, there are sands of the Paleocene
Buchak-Kanev suite followed by the chalky marl deposits of the Santonian-Turonian period of

the upper Cretaceous period.

2.4.4.1.2 Lithologic composition

The lithologic composition includes the following Engineering and Geological Elements - EGE -

from top to bottom:

EGE Description
1 Man-made layer, laid as post-accident compensating measure of high
heterogeneity including layers of various soils (crushed stones, sands, loamy
sands and clays), concrete, reinforced concrete, land waste and construction
debris.

1A Man-made backfill consisting of silty sands with loamy sand interlayers, gruss

and crushed stones.

9 Alluvial soil of old riverbed facies (a;°st) made of unstable loamy sand.

10 Alluvial soil of old riverbed facies (as’st) made of uniform water-saturated
medium density silica sand.

14 Alluvial deposits of old riverbed facies (as°pl) made of compact silty sand
interlaid with non-uniform water-saturated medium density silica
sands.

15 Alluvial deposits of beach facies (as°pl) consisting of uniform water-saturated
compact fine sand.

18 Alluvial deposits of riverbed facies (az°pt) consisting of water-saturated fine
compact sand interlaid with density silica sand.

19 Alluvial deposits of riverbed facies (as°pt) consisting of uniform water-
saturated medium density silica sand interlaid with compact sand.

20 Alluvial deposits of wash-off facies (as’rf) consisting of uniform water-
saturated sand of medium density silica sands interlaid with compact
sand.

23 Middle quaternary alluvial deposits (a;) consisting of water-saturated compact
sand interlaid with medium density sand.

24 Middle Paleocene Kiev suite deposits (p2kv) consisting of semisolid hard
plastic loamy soil.
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Below the middle Paleocene Kiev suite deposits (p-kv), are successively encountered Buchak
sand (p;b¢), Kanev sand and chalky-marl deposits of the Cretaceous period.

2.4.4.1.3 Geotechnical parameters

The geotechnical parameters recommended for the conceptual design of the foundations are:

EGE | Bulk Effective strength parameters Deformation modulus
density
3
P (Um%) | ¢ (kPa)/ @ (9 E (MPa)
a a
(%3] (%3]
2 2
= (%] = [%)]
5 % 0 o (2 o
5| 8 | 5| 8 E
. 2 | = = c
SO 8] % S| _| .| B
= 8 o o o = 2 o 0 0
D = n @) & ) [ n @) a
1 2.00 0/29 5/36 - 0/39 | 5/32 18 30 - 39/21 25
1A 2.00 15/18 - 0/33 | 0/37 | 10/20 6.5 - 5/6.5 | 32/19 | 6.5
9 1.95 15/24 - - 0/39 | 5/25 18 - - 38/23 20
10 2.04 0/34 0/34 0/38 | 0/40 | 0/36 27.5 25 20/25 | 47/29 25
14 2.04 0/36 0/36 0/39 | 0/39 | 0/37 355 35 22/26 | 45/28 35
15 2.04 0/34 0/36 0/40 | 0/39 | 0/37 55 35 26/30 | 49/30 40
18 2.04 0/34 0/40 0/40 | 0/39 | 0/38 51.5 30 26/30 | 52/30 40
19 2.04 0/34 0/39 0/38 | 0/39 | 0/38 56.5 30 23/27 | 51/30 40
20 2.04 0/32 0/40 0/36 | 0/38 | 0/37 63 30 16/22 | 51/30 40
23 2.05 25/24 | 35/24 - - 20/24 14 10 20/26 - 12

The recommended mentioned geotechnical parameters for the foundation design are
preliminary. NOVARKA shall perform the additional geotechnical research and submit the report
with the results of the research and document with the specified criteria related to geotechnical
parameters to the Employer. The specified criteria related to the geotechnical parameters shall
be approved by the Employer and concurred by RA. The scope of geotechnical research is
described in Section 3.9. During the NSC CS-1 Design, conservative values of geotechnical
parameters will be used for the foundations in the SO Local zone. These values will be
confirmed at the stage of Working Documentation after carrying out investigation in this area.
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2.4.4.1.4 Hydro-geological morphology

The area of industrial site close to "Shelter" object is a part of geomorphological central flood
plain area of the first over-flood land terrace of the Pripyat river right bank. This area of the first
over flood plain terrace is a flat drainage plain with a slight incline towards the Pripyat river and
absolute surface elevations from 112 m up to 115 m according to BAS. Two parts are identified
in this area: lower central part and slightly raised flood plain.

Water containing rocks belong to Eocene Bucha and Kanev suite depositions and are
composed of sands interbedded with sandstone, aleurolite and clays. Total thickness of water
containing rocks is on average about 40 m.

There are two aquifers: unconfined aquifer (0,5 to 35...40 m deep) into Pliocenequaternary
depositions and confined aquifer (over 35...40 m deep) in the Eocene depositions (See the
Shelter Safety Status Report and the Report on Research Radiohydrogeological monitoring in
the area of Object Shelter” from the National Academy of Sciences of Ukraine, Scientific-
Engineering Centre of Radiohydrogeoecological ground investigations).

Main area of confined aquifer discharge is in the valley of the river Pripyat.

Groundwater surface incline is about 0,001. In general, the ground waters move from the south
to the north.

Mean elevation of the subsurface of unconfined aquifer in the Local zone and in SO Western
zone was correspondingly, 110.06 m and 110.64 m [3.27].

2.4.4.1.5 Hydro-geological investigation results

Chemical laboratory analyses

Ground-water chemical analysis results are provided in Section 3.1.1.3 of this Document and in
[3.27] (Sections 3.3.4 to 3.3.6).

Assessment of ground-water aggressiveness

The assessment of the ground-water aggressiveness is conducted for the upper aquifer in
Pliocene quaternary alluvial deposits.

The ground-water aggressiveness is evaluated according to its aggressive impact on concrete
and reinforced concrete structures.

This assessment is conducted according to SNiP 2.03.11-85 [1.7.10].

Per SO Safety State Report, the ground-water aggressiveness on concrete can be rated as
non-aggressive for the permanently immersed elements and weakly aggressive for the
periodically immersed elements.

Water-table level change

Based on the available data, the hydro-geological conditions in the area of the Shelter object
may be described by two-layer scheme consisting of two aquifers with dividing intermediate
layer, i.e., the first aquifer in Neogene quaternary alluvial deposits, the second aquifer in Bucha
sand respectively above and under the five meter thick impervious mid-palaeogene Kiev suite.

Due to the site drainage outage and vertical drainage wells sealed in 1994, the general
tendency of water-table level rise is observed.

Based on the linear regression curve drawn from observational data on monitored wells from
the research from Feb 1996 thru Feb 2002, the water-table level rise can be estimated to
0.08m/year.
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2.4.4.2 Geotechnical considerations to select found ation solutions

2.4.4.2.1 Basis for selection of foundation type

The recommendations provided in this section for selection of the proper type of foundation are
based upon the analysis of engineering-geological site conditions (Refer to Section 2.4.4.1 and
to Chapter 3 “Hydrogeological morphology and chemical data”) and the engineering solutions
derived during the Conceptual Design phase.

The technogenic layer reaches average depth of 6.0m to 6.7m from the ground surface.

The technogenic layer contains fragments of structural elements, steel and layers of concrete of
various thickness and dimensions.

Since the technogenic layer is highly heterogeneous, since the derivation of geotechnical
parameters for engineered-based design of the foundation is nearly impossible, the technologic
layer shall not be considered as a possible supporting layer.

The technogenic layer is underlaid by engineered-backfill of 4.8m to 5.8 m thick laid after Unit 4
foundation was built.

Under the man-made fill, there are quaternary alluvial sandy argillaceous deposits on top of clay
and sand layers of the mid-Paleocene period of 25.0...26.0 m thick followed by chalky marl
deposits of the Cretaceous period of approximately 20.0 m thick.

The thickness of the chalky marl layer was derived from archive data and not from the
geotechnical investigations.

2.4.4.2.2 Recommended foundation type

Based on the above assessment, it is recommended that continuous pile cap resting on the
deep piles be constructed to support the arched structure. However this was reviewed during
the conceptual design in order to achieve optimized superstructure and foundation design.

The recommendation is supplemented by the following geotechnical and structural engineering
considerations.

1. Geotechnical considerations
* Heterogeneity of the technogenic layer;

* High degree of uncertainty or impossibility to determine geotechnical characteristics
for the technogenic layer;

« Impossibility to prognose the long-term filtration consolidation oc man-made layer.

2. Structural consideration
* Arch structure vertical and horizontal reactions shall be taken by deep piles;

« Pile cap is used as support structure to bear and distribute NSC loads, their transfer
on piles, and guiding way for arch structure sliding;

« During sliding the loads from friction shall betaken by the pile cap;

« Steel tubing or other technologies shall be foreseen to provide protection against
possible radioactive element ingress from radioactive contaminated soil layers into
unspoiled layers during pile boring;
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e Steel tubing or other technologies shall be foreseen to provide protection against
possible radioactive element ingress from active soil layers into lower aquifers;

¢ Volume of radioactive waste management for the excavated soil from pile boring
shall be limited,

e Classical method for deep foundation construction shall be used.

2.4.5 MAIN CRITERIA AND REQUIREMENTS FOR STRUCTURAL ARRANGEMENT
SOLUTIONS

Requirements for volumetric-planning solutions to be utilized during designing of NSC main
facility and auxiliary facilities, defined in NSC DCR and Document “Clarification on NSC
Systems” are given below.

The requrements set forth for the solutions on structural arrangement shall be formulated on the
assumption of facilities and systems located inside NSC. NSC CS-1 will include the buildings,
facilities, structures, systems, areas, equipment, etc. the description of which is presented in
Section 1.4.1 of Chapter 1.

Free access to the equipment, possibility for its free dismantling and transportation, as well as
rooms-cabins for operators, operating the elements of technological process, will be foreseen at
the process sites. Since main technological rooms refer to the Restricted Zone, they will be
manufactured taking into account required radiation protection for the personnel.

Architectural and engineering solutions, in particular, layout of the NSC rooms, will be optimized
aiming the following:

¢ Minimization of dose loads for personnel involved in construction and installation works of
NSC.

* Minimization of dose loads for NSC operating personnel,
¢ Optimal zoning of NSC rooms in accordance with the OSPU requirements;
* Arrangement of optimal routes for the personnel movements between the NSC zones;

e Minimization of distribution of gas-aerosol contamination of OS existing air medium into
main space and NSC rooms under normal operation conditions;

* Maximize containment of airborne contamination in case of emergency;

« Simplification of decontamination of the NSC rooms, equipment and structures;

« Prevention of non-controlled discharge of radioactive substances from the NSC volume.
Above mentioned issues will be detailed at the NSC CS-1 Design stage.

Zoning of the industrial Site, its facilities and rooms in accordance with the requirements of
[1.2.3, 2.1.1] set forth in Attachment A.2.3 to this chapter will be fundamental point during
resolution of volumetric-planning task of complex.

As far as possible, crossing of the personnel and vehicle flows from zone to zone during
movement throughout the site and inside the rooms will be excluded in order to minimize the
possibility for radioactive contamination.

Sanitary locks for additional service of personnel will be established in NSC due to high risk of
contamination for the attendant personnel of NSC. These will include in particular rooms for
changes and storage of the additional PPE, set of rooms for utilization of pneumatic suits,
radiation monitoring rooms, ventilation centres, selected places for installations of restricting
barriers, etc. Equipment and devices for additional PPE washing and decontamination will be
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installed. At entrance to NSC, arrangement of sanitary locks for vehicles will be required.
Requirements related to equipment of sanitary locks are given in Appendix 2.4.

To ensure safety for works performance and maintenance of own systems, the access ways,
meeting the main safety requirements and, first of all, radiation safety requirements, will be
developed and designed in NSC.

Upon their functional purpose, the access ways inside NSC will be divided into:
* Routes for the personnel;

< Evacuation routes for the personnel in case of emergency

* Routes for transportation of equipment and the materials

* Routes for RAW transportation.

During design of routes for the access ways, one will take into account that routes for RAW
transportation shall not coincide with the routes for the personnel as well as with routes of the
equipment and materials movement too.

Dose reduction along the access ways will be obtained by the following manner:
e Selection of the access way within the territory with more favourable radiation conditions;
e Ultilization of transport means;
* Improvement of radiation conditions on the access ways or at their sections by:
* Shielding of local ionizing sources;
e Shielding of the access ways (or their sections);
* Decontamination;
e Dust suppression.

To access the work implementation areas, availability of at least one reserve route for the
personnel evacuation will be foreseen besides the main routes.

When selecting the emergency routes, one is to take into account, that intensity of their
utilization will be mostly less than intensity of utilization of the main routes.

Equipment of the access ways with the sanitary locks will be necessary for prevention of
radioactive substances releases from the working areas.

For the purposes of repair or removal from the working area the contaminated equipment will be
transported by the RAW routes.

To move the freights and personnel within NSC, the horizontal and vertical transportation
schemes will be designed. Movement of radioactively contaminated equipment will be
performed along the shortest possible way.

Composition of vertical transport schemes will include staircase-lift blocks, maintaining various
access zones (through “hot” or “cold” sanitary lock). Evacuation routes will provide for safe
evacuation of the maintaining personnel. Staircase blocks will be included in general scheme of
evacuation for the personnel in case of emergency.

Access routes will be optimized taking into account fire safety related issues, in particular, of
effective fire extinguishing, and the personnel evacuation in case of a fire. Requirements to fire
protection system are stated in Section 2.11.

Medical care of the personnel, layout of catering points and issues related to special clothes
processing after Change Facilities will be resolved within ChNPP infrastructure. During Design
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effort the necessary design decisions will be developed as functions and requirements for
different facilities and systems will be specified.

Corresponding criteria will be developed to consider all current architectural issues, including,
but not limiting to the following:

* Routes of evacuation, movement and access for the personnel,

e Solutions related to the layout schemes, minimizing the exposure of personnel during
construction and operation;

« Emergency exits in case of fire and other emergencies;

« Tightness of wall fencing of pile caps, roof, temperature joints and closing systems of the
existing structures and interface with NSC foundation;

* Requirements for insulation and finishing of rooms of control panels, offices, and
checkrooms;

* Requirements for materials of NSC roof and walls of framework.

2.4.6 REQUIREMENTS FOR DURABILITY OF STRUCTURES

The requirements for NSC durability will be defined by functional requirements for NSC
operation. The total lifetime of NSC taking into account FCM and RAW removal is at least 100
years. The design solutions, including selections of materials will provide for indicated durability
with minimum maintenance and repair of structures and their elements. To assess material
durability the effect of exposure to radiation will be taken into consideration based on maximum
average value of <0.1Gray/hr except elements of the main cranes system which might be
located in more intense dose fields. For them, maximum dose rate values will be used. These
values will be confirmed by site measurement or radiological calculation.

Simultaneously, possibility for extension of durability by means of individual elements
reinforcement or replacement and other measures will be envisaged. The Design will also
develop technical proposals for potential extension of NSC operational lifetime.

The Detail Design shall provide the specific measures facilitating ht NSC durability for 100
years, and specified proposals related to the potential extension of the operation period.
Lifetime extension past 100 years will consider radiation dose reduction by the half-lives of the
major radionuclides of caesium and strontium.

2.4.7 REQUIREMENTS FOR STRUCTURES ADJOINING AND INTERFERING WITH NSC

STRUCTURES
These structures are:
+ Block “B”;

* NIAS;

* Ventilation stack;

¢ Turbine hall and Deaerator stack structures;

e Separating walls;

* “Pioneer”, “Buttress” and “Cascade” walls.

The Accelerograms of response spectra to be taken into account are the followings:

3 three-component dynamic characteristics have to be used for the ChNPP site as MDE.
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Figure 2.4-1. Directions of vibration components

CHNFPP R

0.134
0.107
0.080
0.054
0.027

20:36:00 2003630 20:37:00 20:37:30 2003800 20:38:30 20:35:00 20035:30 20:40000 20040:30 20:41:00

CHNPP T

20:41:30

20:42:00

2004230

2004300

0.134
0.107
0.080
0.054
0.027

20:36:00 20:36:30 20:37:00 20:37:30 20:38:00 20:38:30 20:33:00 20:38:30 20:40:00 20:40:30 20:41:00

CHNPP Z

20:41:30

20:42:00

20:42:30

20:43:00

0134
0107
0.050
0.054
0027

20:36:00 2003630 20:37:00 20:37:30 2003800 20:38:30 20035:00 20035:30 20:40000 20040:30 20:41:00

Time: h:m:s

Figure 2.4-2. Three-component dynamic characteristi

20:41:30

20:42:00

2004230

2004300

cs for earthquake “general”




Acceleration in parts of g

Acceleration in part of g

Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS

SIP-N-LI-22-A500_-CDS-001-01

Page 51 of 242

CHMPP R

0.107 4
0.080
0.054
0.027

-0.027 7
-0.054 7
-0.080 7
-0.107 1

T T T T T T T T T T T T
20:36:00 20036:30 20:37T00 20037300 20038000 20038300 20033000 20038300 20040000 20040:30 0 20:41:00 0 20:41:30

CHNPP T

T
20:42:00

T
20:42:30

0.107
0.080 4
0.054 4
0.027 §

-0.027
-0.054 7§
-0.080 §
-0.107 1

T T T T T T T T T T T T
20:36:00  20036:30 2003700 20037300 2003500 2003830 20033000 20038:30 0 20040000 20040:30 0 20:41:00 20:41:30

CHMPP L

T
20:42:00

T
20:42:30

0.107
0.080
0.054
0.027

-0.027
-0.054
-0.080
-0.107

T T T T T T
2003500 20:3%:30 204000 20040:30 0 20:41:00  20:44:30

Time: h:m:s

T T T T T T
20:36:00  20036:30 2003700 20037:30 20038500 2005530

Figure 2.4-3 Three-component
zZone)

CHMPP R

T
20:42:00

T
20:42:30

dynamic characteristics for earthquake “VC” (Vancre

0.107 4
0.0a0 §
0.054
0.027 §
0

- 0027
- 0.054
- 0.080
- 0107

CHIPP T

T T T T T T T T T T T T T T T T T T T T
3427 43528 43520 43530 43531 43532 43533 43534 43535 43536 43537 43535 43539 435040 435041 43542 43543 43544 43545 43546

0.107 4
0.080 4
0.054 4
0.027 4

e
- 0.027 A
- 0.054 4
- 0.020 4
- 0,107 A

T

T T T T T T T T T T T T T T T T T T T T
43527 43525 43529 435350 435031 43532 43533 43534 435035 435536 4350357 435035 435:39 4035040 43541 40350142 43543 403544 4135045 43546

CHMPP I

0.107 4
0.0580
0.054
0.027

Rk
- 0.027 §
-0.054 4
- 0.080 7
- 0107

z

T T T T T T T T T T T T T T T T T T T T
43327 43328 43529 43530 4333 43332 435533 43534 43535 435036 433057 4355356 43539 435040 43341 43542 43543 43544 43345 43346

Time in h:m:s

Figure 2.4-4. . Three-component dynamic characteris

tics for earthquake “LC” (Local)




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS Page 52 of 242

SIP-N-LI-22-A500_-CDS-001-01

At the Design stage, the Employer will provide NOVARKA with SO structure oscillation ranges.

These data are required for account of mutual impact of SO and NSC structures at NSC CS-1
detailed designing effort.

NSC CS-1 Design will determine structures of the above objects to be applicable as:
« fencing structures of NSC protective facility;

¢ NSC internal structures to perform functions during NSC operation, in particular, to manage
RAW and FCM.

Use of existing structures during construction, commissioning and operation of NSC CS-1
should not results in violation of functions performance within shut down and decommissioning
of ChNPP unit No3 and OS operation.

Requirements to the fencing structures of NSC protective structure
NSC CS - 1 Design will determine:

* The new structures’ loads on existing ones are assessed; these shall be minimized. In case
of such loads’ presence, design basis analysis of bearing capacity, stability and durability of
existing structures will be executed and, if necessary, the technical solutions carried out by
NOVARKA on strengthening of existing structures will be stipulated;

» Design decisions on leak tightness coupling (adjunction) of new structures of NSC fencing
contour with existing ones are developed;

e Impact on bearing capacity of the foundation in the places of newly designed end-wall
supports is calculated, if necessary, technical solutions carried out by NOVARKA on
strengthening of the foundation will be proposed.

Requirements to the structures applicable as NSC internal arrangement
NSC CS - 1 Design will determine:

« List of existing structures of the above facilities to be used during NSC operation to perform
the functions, in particular, to manage RAW and FCM;

* Concrete assignment, functions performed by the structures, terms of their operation, impact
and loads on the structures.

If necessary, technical solutions carried out by the NSC CS-1 Contractor on strengthening of
the structures will be foreseen.

2.4.7.1 Limit conditions for dismantling of unstabl e structures

2.4.7.1.1 Requirements for activity on dismantling/reinforcement of unstable OS structures

During the CD NSC (FS) stage the Deconstruction Evaluation Study has already been
performed and the maximum freights and dimensions to be lifted specified; this provides the
possibility to:

« Identify load parameters for Arch and crane designs;

e Establish the maximum dimensions of freights and their height under deconstruction; for its
turn, it made possible to specify the dimensions of arch and internal laydown area
dimensions;
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e Establish construction debris volume, generated during dismantling. It made possible to
establish the design parameters for planning.

The Employer will pass over the volume to be dismantled and design criteria for its realization to
NOVARKA for taking into account the mentioned activities in NSC CS-1 Design.

2.4.7.1.2 Planned works on dismantling of unstable structures during preparation for NSC

creation:

1. Interrelation of NSC works and dismantling of unstable structures.

Planned works on dismantling of unstable structures are closely interrelated with preparation
of the infrastructure created during NSC design implementation.

2. List of the LF unstable structures which will be subject to strengthening or dismantling after
NSC erection

The following issues were considered during decision-making on dismanting/ strengthening
of unstable structures within CD NSC (FS):

Determination of dismantling or strengthening necessity;
Determination of dismantling sequence;
Determination of the basic technical decisions on dismantling technology;

Determination of basic technical decisions on the technology of fragmentation and
decontamination of the dismantled structures;

Selection of the basic equipment characteristics for dismantling;

Selection of the main equipment for management of dismantled structures, including
fragmentation, decontamination and temporary storage;

Determination of a basic set of rooms for management of dismantled structures;

Determination of issues that will be considered at the detailed designing stage.

The dismantling sequence for unstable structures is determined in CD NSC (FS) in the
following way:

Early dismantling of the roofing and main beams, including southern shields and shields-
sticks, girders “Mammoth” and “Octopus”, and also the volumetric unit “Cat’s house”;

Early dismantling of internal structures, including western, eastern and additional
supports of “Mammoth” beam, blockages above DS and above room 805/3, floors and
structures of DS framework above Elevation +24.300;

Early dismantling of the roofing and main beams, including light roofing, eastern shields-
sticks, volumetric unit “Dog’s house”, southern beams B1, northern shields-sticks,
volumetric unit “Mouse’s house”, northern beam B1, pipe turn, beams b2, beams B3,
beams B5, panels of western shields-sticks and beams K (K1, K2).

Expert review of the working design on stabilization measures, the necessity of early
dismantlement of beams B1/62 and the upper part of western wall along Axis 50.

3. Impact of priority stabilization measures on further dismantling of unstable structures of OS
and NSC.

Stabilization Working Design realized the following stabilization measures:

Stabilization of structures of the western fragment (buttress wall, wall along Axis 50 with
adjacent framework) - measure 2;
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— Stabilization of Deaerator Stack framework above Elevation +24.000 in Axes 41-51
between Axes 41-51 Rows B-B - measure 3b;

— Stabilization of Deaerator Stack floor slabs at Elevation 38,600 - measure 3c;

— Northern buttress wall in Row C and its junction to northern hockey-sticks - measures 5

and 11;

— Connection of southern hockey - sticks with southern panels between Axes 41-50 on
Elevation +57.600 - measure 8;

— Stabilization of “Mammoth” beam western support - measure 14;

— Stabilization of “Mammoth” beam eastern support - measure 14a.

The degree of impact of stabilization measures on the dismantling of unstable structures is
provided in table 2.4-4.

Table 2.4-4. Impact of stabilization measures on di

smantling of OS unstable structures

Measure

Brief description

Impact on the
structures subject
to dismantling

Degree of impact

Measure 2

Installation of new spatial
trellised metal structures
consisting of two spatial
tower-formed supports and
spatial block-frames for
perception of loading from
OS roofing covering and
wall unfastening on Axis
50 with adjacent
framework. Supports are
installed beyond buttress
wall westwards.

Western roofing
shields and shields-
sticks

Essential impact on
dismantling of the western
roofing shields and
shields-sticks as
dismantling will be
interfered by new roofing
panels and spatial block-
frames. It is necessary to
execute additional
analysis of expediency
and necessity of
dismantling of western
roofing shields and
hockey-sticks.
Dismantling sequence
shall be developed.

Southern blocks of
beams b1 and B2;
Northern blocks of
beams b1 and B2;

Degree of impact on
dismantlement of beams
b1 and B2 is insignificant

Measure
3B
(alterna-
tive
option)

Stabilization of Deaerator
Stack framework by
installation of additional
metal rods that connect
heads of reinforced
concrete columns on Row
B with floor at Elevation
+24,300 m at Row B

Deaerator Stack
framework above
Elevation +24,300.

Degree of impact on
dismantling of Deaerator
Stack framework is
insignificant.

It is necessary to
dismantle additional metal
rods.

Measure
3c

Installation of additional
metal supports under
emergency plates of

Deaerator Stack floor on

Deaerator Stack
framework above
Elevation +24,300.

Degree of impact on
dismantling is insignificant.
It is required to dismantle

the re-installed metal
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Impact on the
Measure Brief description structures subject Degree of impact
to dismantling

Elevation +38,600 m. supports.
Installation of additional
metal anchors that joint
northern roofing shields-

sticks with northern buttress

wall and final concreting of

northern buttress wall up to
design elevations.

Degree of impact on

Northern roofing | dismantling is insignificant.
hockey-sticks. It is required to cut off the

installed anchors.

Measures
5and 11

Degree of impact on
dismantling is insignificant.
Southern roofing | Technical decision allows

shields and to dismantle the re-installed
southern roofing |frame with enlarged blocks

shields-sticks. taking into account
bearing capacity of the
suspended crane in NSC

Installation of additional
metal frame that joints
Measure 8 | southern roofing shields
with southern roofing
shields-sticks.

Strengthening of vertical
crosswise connections of
the “Mammoth” beam Western support of

Degree of impact on
dismantling is insignificant

Measure 14 western support with the | “Mammoth” beam . as the sgpport IS .
L dismantled without cutting
help of additional corners .
) into separate components.
welding.
Monolithing of the :
" " Degree of impact on
Mammoth” beam eastern : SRR
dismantling is insignificant,
Measure support bases by Eastern support of dismantle will be
1l4a arrangement of holder of | “Mammoth” beam

complicated by cutting of

metal beams, unfastened
metal holders.

to existing columns.

e Stabilization measures 3, 5 and 11, 14, 14a, 8 influence insignificantly on dismantling of
unstable structures.

« Stabilization measure 2 impacts on dismantling of the western roofing shields and additional
analysis of their dismantle expediency will be provided at the NSC Design stage.

« Employer shall revise the list of the structures subject to early dismantling during
development of the CS-2 criteria taking into account review of the working design of the
stabilisation measures concerning needs of early dismantling of beams B1/B2 and upper
part of wall along axis 50.

2.4.7.2 Interrelation of stabilization and dismantl  ing of structures projects with other
SIP projects

During implementation of various SIP designs, coordination is necessary for all works on these
designs, both at the stage of working designing and at the stage of their implementation. First of
all, it will concern works on stabilization, NSC construction, dismantling/strengthening of
structures, dismantling of VS-2 and construction of NVS, on creation of IAMS and execution of
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works on Package D “Fuel-containing materials” (regarding strategy of FCM and RAW
management and development of FCM removal technology).

When developing the NSC CS-1 design the works performed under the following projects:
upgrade of physical protection system, operation of MDSS, IAMS creation and Fire protection
system, preparation of the territory for contracution, shall be taken into consideration.

2.4.7.3 Dismantling and reinforcement of OS unstabl e structures

Development of Design on stability of unstable, but not meant for early dismantling structures,
will be realized by another Contractor.

2.4.8 REQUIREMENTS FOR NSC CS-1 GENERAL LAYOUT AND TRANSPORTATION
SYSTEMS

NOVARKA shall take the requirements of [1.7.32, 1.7.40] into consideration in developing the
General Layout in accordance with the current construction codes and standards, the following
will be designed:

e General arrangement of the NSC CS-1;

* Functional zoning of the area taking into account process ties, health and safety and fire
requirements. The area will be zoned in accordance with OSPU-2005 [1.2.3] requirements;

* Shortest process and transportation links between facilities and sites;
« General engineering networks provided that the optimized and shortest links are selected,;
« Integrated traffic grid for the workers;

* Vertical grading and the area relief organization taking into account the existing grading of
the adjacent ChNPP Industrial Site.

e Territory improvement taking into account the existing radiation contamination.

The footprint dimensions for the NSC and General Layout will be identified considering the
following:

¢ The NSC to be established including its components;

« Existing infrastructure facilities that are currently part of the Shelter , and those under design
as part of the Shelter conversion activities;

* Additional infrastructure facilities that may be required to support FCM and radwaste
strategy;

« Facilities required to support construction of NSC including the Construction Base;

e System of transportation links required to support NSC construction and operation taking
into account the radwaste management;

* Engineering network system for NSC using the existing systems or establishing new ones,
as required.

« Facilitation of normal operational conditions of all preserved ChNPP facilities and industry.

If certain components of technological scheme shall be taken outside the NSC, the general
layout will be developed and justified, taking into account technological dependence of the
auxiliary production facilities (such as, shops, yards) in relation to the NSC CS-1 (main
production). Arrangement of auxiliary shops (in the existing or individual facilities) will provide
for the safe evacuation of the NSC CS-1 in emergency.
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The design solutions for the vertical grading and landscaping will be accompanied with the earth
mass balance calculations, identification of locations for temporary and final lay-down in
accordance with the contamination level.
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2.5

REQUIREMENTS FOR ORGANIZATION OF CONSTRUCTION

251 GENERAL REQUIREMENTS

NOVARKA will meet the requirements of [1.7.32] and specific Shelter requirements. The
Construction Plan will address the following issues

Construction general layout for all phases of construction for NSC CS-1 including erection of
underground and above ground structures, layout for: permanent structures and facilities,
physical protection and access control equipment, locations for temporary buildings and
facilities, structures, materials, and products, temporary sanitary barriers and sanitary locks;
engineering networks, connection points for temporary engineering networks for the existing
utilities showing sources for power, water, heat, steam at the construction site; storage sites;
main erection cranes and other construction equipment; existing structures and those to be
demolished, structure and facility benchmark locations; roads, drive ways, and access ways;
fire water source locations, fire protection equipment and primary fire fighting equipment;

Identification of principal construction, erection and special work scope showing activities
related to the main structures and facilities, commissioning stages and construction phases;

Selection and development of main methods for NSC CS-1 construction;

Calendar schedule for all phases of construction for the NSC CS-1 to include schedule and
sequence for construction of the main and auxiliary structures and facilities, technological
units and stages, start-up complexes with distribution of capital investment and scope of
construction for structures and facilities construction phases;

Identification of the need for construction materials, items, structures and equipment by
calendar construction phases;

Resource Plan for construction workers by categories by each construction month;
Manpower and collective doses;

Identification of procedures for handling contaminated materials discovered or generated
during construction;

Identification of principal construction plant and its properties;

Identification of the main construction phases and schedule to include sequence and
schedule for the required investigations, testing, and mode surveillance to assure quality
and reliability of the structures and facilities to be erected;

Identification of the optimized structure delivery and assembly sequence;
Other aspects on construction organization specified in section 2.5.1;

Based on the review of the existing ChNPP capabilities, construction bases and auxiliary
facilities, the additional facilities required for construction will be identified and sized;

Guidelines for building geodetic grid basis and methods of geodetic monitoring during the
construction phase;

Proposal for establishment of industrial base of construction organization at the NSC
construction site.

Safety (radiation, fire, common industrial, ecological, labour protection, sanitary and
domestic conditions, medical aid, medical and biophysical control).

The following requirements will be considered during design effort:
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« Arrangement of communication and operative-dispatching control for the period of NSC
construction, taking into account the complexity of facilities and specific features of the work
places;

« Arrangement of decontamination of tools, equipment and transport means in accordance
with the Employer procedures and regulation of Administration of Exclusion Zone;

* Appropriate measures for ensuring reserve or additional capacities for the period of
construction and erection work realization.

The level of detail of the Construction Organization Plan will be adequate to support the
assessment of radiological hazard for worker and environment in the EIA, SCR and SAR of
NSC.

2.5.2 REQUIREMENTS FOR INFRASTRUCTURE TO REALIZE NSC

NOVARKA will be provided with Construction site to support the construction of the Safe
Confinement Facility. The NSC Construction site will be located on the SO Industrial Zone. The
exact location of the Construction site will be defined at a later stage; Construction site areas,
additional to those defined, will be assigned following agreement with the Employer.

During development of NSC Design, NOVARKA will develop Construction Organisation Plan
taking into account existing infrastructure and sites allotted for work implementation.

NOVARKA supposes the following:
« To use infrastructures established or services provided, in the framework of:
e Small Stroybaza;
» Change Facility for 1430 persons (CP-1430);
e Sanitary Checkpoint (elevation +5.800);
e Temporary laydown area at Buriakovka RWDS;
e Training Centre and Rehabilitation Centre;
« Utilities, Communication networks;
* Approach Railway and Motor Roads, as required;
e To use the existing Batching Plant located close to ISF-2 building;
e To use access railway roads and unloading platforms of the Yanov Railway Station.
NOVARKA will consider the information related to:

*« Weight and dimension characteristics of structures being fabricated at the specialized
Ukrainian plants,

e List of structures fabricated at the Stroybaza,

* Degree of the "Arch" structural element enlargement at the NSC Construction site and Pre-
Assembly Site,

* Methods of structure delivery from NSC Construction site to the Pre-Assembly Site,

« Equipment of NSC Construction site and Pre-Assembly Site with handling facilities and
bench-test equipment.

NOVARKA will prepare site facilities related to NSC construction such as:




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS Page 60 of 242

SIP-N-LI-22-A500_-CDS-001-01

Temporary buildings and facilities for the personnel (offices for builders, erectors and
officials of NOVARKA, etc.);

Internal roads for delivery of materials and equipment;

Railways and port facilities, situated at the ChNPP, in Pripyat and Chernobyl towns to assist
in delivery of equipment and materials for NSC, if needed by NOVARKA,;

Facilities for the NSC personnel training;

Sites for work implementation;

Temporary Sanitary Barriers and sanitary locks;
Storage/warehousing sites for NSC equipment and materials;
Armature storage;

Catering facilities for personnel,

Storage of combustion lubricative materials;

Compressor house.

NOVARKA envisions performing engineering surveys (geotechnical, radiological, etc.).

NOVARKA will describe in Construction Organization Plan in addition to the requirements
stated in Section 2.5.1 the following issues:

Delivery of bulky steel tube structures of large diameter;
Delivery of prefabricated concrete reinforced structures;
Delivery of materials for construction (concrete, sand, fasting, armature, etc.);
Electric power supply;

Water supply;

Firewater supply;

Heating supply;

Sewage (storm and consumer);

Departure of generated RAW;

Departure of domestic waste;

Sanitary and domestic services of construction personnel;

Provision of radiation monitoring system with required nomenclature.

Geographically, NOVARKA plans to install the infrastructure facilities in the Small Stroybasa
(handed over by ChNPP), trapezoidal base located south of the Industrial Zone for the pre-
assembly of arch structure, on the site and nearby the batching plant used for ISF-2
construction and other areas. The definitive allocation of the infrastructure will rely on the
radiological and ground surveys to be carried out upon completion of CDSD. These surveys will
determine if working in these areas meets the sanitary requirements.

The following figures present the geographic location of the Arch Assembly and transfer areas.
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Figure 2.5-1. geographic location of the Arch Assem  bly and transfer areas.

2.5.3 DESIGN CRITERIA FOR THE RESTRICTION OF POWER IMPACT TO THE SO
BUILDING STRUCTURE DURING NSC CS-1 CONSTRUCTION

o Cxopocts, cm/c
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Figure 2.5-2. Admissible levels of vibrospeed for O S foundations
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According to the Technical Decision (TD) on “Design Criteria to Limit Power Loads on the
Building Structures of the “Shelter” Object during Commissioning Stage-1 NSC Construction”,
the following actions were defined:

1. Accept the conservative approach to limitation of dynamic effects onto OS elements. For all
OS elements, accept the allowed level of vibro-speed, which does not exceed the values in
graph of dependence between the allowed level of vibro-speed and frequency:

Within the frequency range 1+10 Hz < 1,0 mm/sec.;

Within the frequency range 10+20 Hz < 1,0 - 2,0 mm/sec.;

Within the frequency range 20+40 Hz < 2,0 - 4,0 mm/sec.;

Within the frequency range 40+100 Hz < 4,0 - 10,0 mm/sec.;

2. The NSC SC-1 Construction and NSC preparatory works Contractors shall provide evidence
in the design (by calculations or proposed control and monitoring system) that the vibrations,
expected for the period of construction and operation of the facilities, will not cause the
exceeding of levels of permissible vibration velocities for OS elements shown in i.1, and OS
basis settlement will not exceed the values shown in Table 2 of the aforementioned TD.

254 PRELIMINARY CRITERIA OF ADMISSIBLE LEVELS OF OS BASIS SETTLEMENTS

On According to the Technical Decision on “Approval of Design Criteria to Limit Power Loads on
the Structures of the “Shelter” Object during Commissioning Stage-1 NSC Construction”
[1.12.20], the following was defined:

The NSC SC-1 Design and Construction and NSC preparatory works Contractors shall provide
evidence in the design (by calculations or proposed control and monitoring system) that the
expected settlements of bases will not exceed the ones presented in Table 2.5.-1.

Table 2.5-1. Permissible values of settlement of th e ASRU unit and OS base

SETTLEMENT VALUE NOT

STRUCTURE LOCATION STRUCTURE DESCRIPTION MORE THAN [mm]

ASRU unit (KO row settlement

North against row Y) 12.0
Extreme northern edge of the
northern Cascade Wall (edge 4.0
settlement against row Y)
South Turbine Hall frame (row A 204.0

settlement against row b)

DS frame northern edge from
West axes 51 to axes 68 (row B1 32.1
settlement against row b)

Note to Table 2.5-1.: The values allowed for foundation settlements will be specified after
measuring the geometry of buildings. The predicted correction values are: for turbine hall and
DS -10%, for NIAS +16%, for the North cascade wall +50%.
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255 ACCESS TO OBJECT SHELTER

The following normal entrances\exits for personnel access to DS OS from the northern side are
available:

+« Ne 132 from annex to OS at elevation +6.000, row B; between axes 67-68;

+ Ne 139 from annex to OS at elevation +10.000 from the end of DS between rows B and B; in
axis 68;

« Ne 131 at the elevation +6.000, row B; between axes 59-60.

Entrances/exits Ne 132 and 139 are considered conditionally clean, and entrance/exit # 131 —
conditionally contaminated.

Entrances/exits to OS annex are located:

« Normal: at elevation +6.000, row B between axes 68.1000 — 68.2000 (it Will be located outside
the Arch);

* Emergency: at elevation +6.000, axis 64 4560 and rows B; and B.,5o (it will be located at sub-
arch area).

The following normal entrances/exits from southern area for personnel access to Turbine Hall,
from axis 40 to axis 68, which is the part of OS, row A from top of pioneer wall are available:

e Ne 134 is located between axes 58-59;
¢ Neo 135 is located between axes 47-48;
* Ne 136 is located between axes 38-39.
They are normal emergency passes.

From Unit Ne3 there is normal entrance/exit to OS #130. It is located between rows B; — B_ggoo
and axes 39,3000 — 41.

Portal monitors of personnel access control system are installed at this pass.
Exit to Unit b roofing can be carried out as follows:
* At elevation +61.000 from Room Ne 6004;

* With the help of cargo-and-passenger elevator from elevation +10.000, row C in axes 53 -
54;

« With the help of staircases in rows P-C in axes 53 — 54 to elevation +54.9m;

* With the help of cargo-and-passenger elevator from elevation +14.000, between rows I1-H in
axes 54 - 55;

« With the help of two metal stairs, height 47.3 m each, located at rows XX and 1 on
foundations of reinforced metal structures at elevation +14.000.

Cargo-and-passenger elevator, located along row C along axis 57, is fastened to Western
Buttress Wall.

Cargo-and-passenger elevator, located between rows [1-H along axis 57, is fastened to
Northern reinforced metal structures of beams b1 and B2.

Two metal ladder units are installed for lifting to metal ladders, located at rows >K and IT from
elevation +6.000 m to elevation +14.000 m.

Exit to Turbine Hall roofing can be realized as follows:
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« With the help of cargo-and-passenger elevator located between axes 43-44 near Turbine
Hall wall along row A,

* With the help of external metal fire ladder, located along row A, axis 45, from elevation
+10.100 to elevation +40.880 m and in axes 59-60 from elevation +10.5 m to elevation
+34.93 m.

Workers have access to Western and Eastern Mammoth Beam Supports through Turbine Hall
landings between rows A and b, at axes 44 — 50 to doors in apertures in Southern shields-
hockey sticks.

More thorough description of personnel routes to work areas inside OS and emergency
personnel escape routes are presented in document [3.27].

After dismantling of the western fence of LA and KPP-4, KPP-5 it will be necessary to organize
access ways to OS.

New personnel routes [2.6.10] inside OS and NSC will be defined in accordance with the
following:

« Arrangement of internal facility areas,

* Room zoning based on radiological risk factors,

* Necessity to move from one area to another,

* Compliance with regulations for fire safety and emergency escape routes for personnel.

It is recommended to keep access to OS (as it is now, without changing current procedures and
access control units):

* Access of personnel who work inside OS including the local area will be made through the
current access control routes. After sanitary lock at elevation +5.800 access to OS work
areas will be permitted through the current routes;

» Access of personnel who work at NSC construction site (OS industrial site) will be permitted
through sanitary lock CI1-1430.

In OS rooms, equipment and tools can be delivered to work areas only manually. Personnel
routes through OS corridors and stairwells make impossible to transport equipment due to the
following:

« Design width of corridor along major personnel routes has been significantly reduced for
different equipment, which was installed after the accident and in certain corridors the width
varies from 0.8 m to 1m;

« Certain rooms can be reached by using metal vertical ladder, which width varies from 0.6m
to 0.8m;

e Certain rooms packed with different materials and equipment.

The new personnel access routes to OS and NSC will be presented in WEP and in the Safe
Work Execution Programme.
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2.6 REQUIREMENTS AND CRITERIA FOR ASSURANCE OF NUCLEAR AND
RADIOLOGICAL SAFETY

2.6.1 REQUIREMENTS AND RADIOLOGICAL SAFETY CRITERIA

NSC will be compliant with radiation safety requirements; at that, its radiation impact on
personnel, public and the environment will not lead to excess of exposure dose limits for
personnel and public, norms for releases, discharges and content of radioactive substances in
the environment under normal operation, emergencies and design accidents as well as if it is
limited during beyond-the-design accidents. The required measures on minimization of the
additional radioactive contamination of the environment (within the contamination levels
established for Exclusion Zone) will be implemented during NSC operation.

The main documents defining radiation safety criteria in Ukraine are the “Norms of Radiation
Safety in Ukraine” (HPBY-97) [1.2.1], “Radiological Protection from the Sources of Potential
Exposure” (HPBY-97/0-2000) [1.2.2] and “Basic Sanitary Rules for Radiological Protection of
Ukraine (OCITY-2005) [1.2.3].

2.6.1.1 Radiological safety during normal operation of the NSC

All NSC operation staff are designated as Category A personnel. Their radiation protection
during the normal NSC operation will be ensured by observance of the Group 1 regulations per
[1.2.1].

During development of activities on radiological safety assurance it is hecessary to consider that
in accordance with OSPU-2005, the design of protection of personnel from the exposure,
including protection of rooms attended by the personnel on a periodical basis or during
implementation of repair activities, shall be performed with the assurance factor 2 for annual
effective and equivalent doses of the current and potential exposure [1.2.1, 1.2.3].

During development of the Design, in the process of the development of technical
specifications, containing initial requirements and data of NOVARKA to be considered by the
CS-2 Contractor, it will be proposed that design engineering solutions take into account, in
particular, possible impacts in terms of dust release at NSC CS-1 SSC and radiation exposure
dose as a result of NSC CS-2 activities on NSC CS-1.

The Design will provide the appropriate calculations and justifications for the NSC CS-2 impact,
as well as its acceptability, taking into account changes in external exposure dose during the
execution of work. Also, the technical solutions for their reduction shall be proposed.

The activities on Radiological Safety assurance will be developed in accordance with the
Sanitary Regulations [1.2.3] for all stages of NSC CS-1 and CS-2 construction and operation.

In calculating doses and developing recommendations for radiological protection, it is necessary
to consider the following:

« The changes in radiological conditions due to possible changing parameters of the y-
radiation interfacing with the NSC CS-1 structural members;

* Concentration of radioactive aerosols in air owing to works;
* Probable contamination of structures and materials;

* The technological processes taking place, including those of NSC CS-2;
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e Solutions on screening.

At this, it is required to consider the conservative change of radiation environment inside the
NSC within the period and after deconstruction of the OS unstable structures. In order to update
available initial data, after commissioning, the initial status after NSC sliding will need
assessment by the Employer using NSC CS-1 equipment, for instance the main cranes.

The following will be considered during protection design of NSC CS-1:
« Purpose of rooms, territories, and their location;
e Category of exposed personnel and forecasted stay duration in the exposure zone;

e Availability of all ionizing radiation sources impacting personnel subject to exposure,
including the CS-2;

« Dynamics of radiological condition change in the process of work performance, taking into
account the OS disassembly and FCM removal designed according to the calculated level of
performance of the NSC and its systems (ventilation system, crane system...);

« Absorption of radioactive substances by the structural materials.

The Design will determine a special complex of measures according to sanitary legislation
requirements and the complex activities on radiological safety, including in particular:

e Zoning;

« Technical activities (shielding, dust suppression, decontamination, etc.);
« Personal protection equipment;

« Radiation monitoring;

e Estimation of quota for NSC CS-2 releases and discharges.

Permissible radiation levels at personnel work places are established in the document «Design
permissible levels for the NSC» [1.2.6].

The radiation situation change in the NSC in the result of dismantling of the OS unstable
structures (first of all, pipe roofing over the Reactor Hall) will be considered.

2.6.1.1.1 Zoning of Rooms

Zoning will comply with the requirements [1.2.3]. Some requirements [1.2.3] are detailed in
[2.1.1]. Application of [2.1.1] will be adapted for concrete conditions of NSC thus [1.2.3] will be
used as basic document and [2.1.1] - as auxiliary one. In Appendix A2.3 the basic requirements
from [1.2.3] and [2.1.1] are provided.

NOVARKA will justify radiation-hygienic zoning of all NSC CS-1 rooms in accordance with
[1.2.3]:

¢ Zone 1 — Unattended rooms;

e Zone 2 — Periodically attended rooms;
e Zone 3 — Permanently attended rooms.

The permanently attended rooms (Zone 3) shall be located at the maximum possible distance
from the main exposure sources, i.e., in the places with the most favourable radiological
conditions

The acceptable design indicators of radiation parameters (acceptable design levels - ADL) for
work places (WP) groups of NSC operating staff are provided in [2.1.1]. These norms will be
used during designing. At ADL definition in [2.1.1] the assurance factor 2 is used, that is
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regulated by [1.2.3] for designing of radiation protection. During evaluation of protective
measurements, the calculated design values of the parameters with ADL provided further from
[2.1.1] will be compared. As [2.1.1] already use assurance factor — 2, at calculations of design
parameters of radiation parameters the factor will not be used.

The following groups of WP will be established:

e WP of group 1 - WP of temporary presence of the operation personnel in zones and
premises where main ionizing sources and/or radioactive contamination are located. The
presence of the personnel in these WP is permitted only in special cases, for example, if
equipment needs repair (check-up), some technological operations need to be implemented
in Shelter zones and premises, not normally occupied. WP of group 1 includes places of
works or operations execution and routes of the personnel movement to them within borders
of zones and premises mentioned. ADL are established for these WP depending on time of
the personnel presence in them and, taking into account the personnel use of respiratory
personal protection equipment (RIPM), respirators or insulating RPPE;

e WP of group 2 - all WP, except for WP of group 1 and 3. WP of group 2, located within
borders of NSC protective structure include places of works or operations execution and
routes of the personnel movement within the borders of NSC protective structure. ADL are
established for these WP depending on time of the personnel presence in them and taking
into account the personnel use of respirators (insulating RPPE are not used);

« WP of group 3 - WP of permanent presence of the personnel within the borders of NSC
protective structure and WP outside this structure at which during NSC operation execution
of works or operations with radioactive substances is not stipulated. WP of group 3, situated
within borders of NSC protective structure includes places of works or operations execution
and routes of the personnel movement within the borders of NSC protective structure. ADL
are established for these WP taking into account the personnel permanent presence without
use of RPPE.

Design acceptable levels for WP of group 1

It is established ADL of dose rate of external radiation (PDRlP ) and concentration of radioactive
aerosols for a- and B-radiation radionuclides in the air (accordingly, PCE1 and PC;’l).

The inequality must be true:

Cal + Cﬁl + Eext,l <1-2 E1

2.6.1
PC’, ch’l PDR’® DL, ( )

Where:

*  Cq: (Cpy) — calculation design values of concentrations of a— (3-) radiation radionuclides in
the air of WP of group 1. The average weighted value for the time of personnel stay in WP is
calculated;

. Eextl — calculation design value of dose rate of external radiation at PM of group 1. The
average weighted value for the time of personnel stay in WP is calculated;

~

+ E, — calculation design value of effective dose that the personnel will get during calendar
year except for the execution of planned works at WP of group 1;

* DL — limit of effective dose for the personnel of category A, DLg = 20 mSv.
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Values of PC], PCZ,’1 and PDR' are indicated in Table 2.6-1. One of the variants indicated in

the table needs to be chosen, in accordance with:

« Planned presence of the personnel at WP. In case of absence in the table of a line that
meets the planned presence of the personnel at WP the line with the closest value of time
that exceeds the planned one shall be chosen;

+ Planned RPPE use;
* Works categories (by physical loading);
* Presence/absence of local sources.

Design rates of surface contamination, caused by a- and B- radiation radionuclides, and
radiation protection systems (such as ventilation, dust suppression, decontamination, shielding)

under design, must assure no exceeding of PC[, PC;l, PDR" numerical values (presented in
Table 2.6-1) in implementing the work at WP of group 1.

Design acceptable levels for WP of group 2

ADL of dose rate of external radiation (PDRZP) and concentration of radioactive aerosols for a-
and B-radiation radionuclides in the air (accordingly, PC’, and PC;Z) are established.

The inequality must be true:

- -
Cag + -+ Eex"i, <12E2 (2.6.2)
PC,, PC; PDR, DL,
Where:
* Cg (Cpp) — calculation design values of concentrations of a— (3-) radiation radionuclides in
the air of WP of group 2;

* Eeo. — calculation design value of dose rate of external radiation at PM of group 2. The
average weighted value for the time of personnel stay in WP is calculated;

* E, — calculation design value of effective dose that the personnel will get during a calendar

year except for his execution of planned works at WP of group 2. The average weighted
value for the time of personnel stay in WP is calculated;

e DLg - limit of effective dose for the personnel of category A, DLg = 20 mSwv.

Values of PC’,, PC[F;2 and PDRY are indicated in Table 2.6-2. One of the variants indicated in
the table will be chosen, in accordance with:

e Planned presence of the personnel at WP. If there is no line in the table that meets the
planned presence of the personnel at WP the line with the closest value of time that
exceeds the planned one shall be chosen;

* Works categories (by physical loading);

* Presence/absence of local sources.
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PCg, and PDR7 for WP of group 1

Time of the Use of respirators Use of isolating RIPM Local Local
personnel | Category of works Il | Category of works | Category of works Il | Category of works | sources are| sources are
presence 1l 1l absent present
WP Ohn PC.,, PC . PC.,, PC . PC’,, PCq . PC.,, PC;,. | PDRY,mRA PDR; mR&

, hours Bq@s Bq@g Bqﬂ]S Bq@g Bq@g Bqﬂ]S Bqﬂ]S Bq@g -1 1

0,1 1,9-10* 5,8-10° 1,1-10* 3,7-10° 9,6-10° 2,9-10° 5,7-10° 1,8-10° 1,6-10* 9,0-10°

0,2 9,6:10° 2,9-10° 5,7-10° 1,8-10° 4,8-10° 1,5-10° 2,8:10° 9,2-10’ 8,1-10° 4,5-10°

0,3 6,4:10° 1,9-10° 3,8:10° 1,2-10° 3,2:10° 9,7-10' 1,9-10° 6,1-10’ 5,4-10° 3,0-10°

0,4 4,8-10° 1,5-10° 2,8-10° 9,1-10° 2,4-10° 7,3-10' 1,4-10° 4,6:10’ 4,0-10° 2,2:10°

0,5 3,8-10° 1,2-10° 2,3-10° 7,3-10° 1,9-10° 5,8-10' 1,1-10° 3,7-10’ 3,2-10° 1,8-10°

0,6 3,2:10° 9,7-10° 1,9-10° 6,1-10° 1,6-10° 4,9-107 9,6:10* 3,1-10° 2,7-10° 1,5-10°

0,7 2,7-10° 8,3-10° 1,6-10° 5,2:10° 1,3-10° 4,2-10° 8,2:10* 2,6-10’ 2,3-10° 1,2-10°

0,8 2,4:10° 7,2:10° 1,4-10° 4,5-10° 1,2-10° 3,6:107 7,2:10* 2,3-10’ 2,0-10° 1,1-10°

0,9 2,1-10° 6,4-10° 1,2-10° 4,0-10° 1,0-10° 3,210’ 6,4-10" 2,0-10’ 1,8-10° 1,0-10°

1,0 1,9-10° 5,8-10° 1,1-10° 3,6-10° 9,6-10" 2,9-10' 5,7-10* 1,8-10' 1,6-10° 9,0-10°

1,5 1,2-10° 3,8:10° 7,7-10° 2,4-10° 6,4-10" 1,9-10° 3,8:10* 1,2-10’ 1,0-10° 6,0-10°

2 9,6:10° 2,9-10° 5,7-10° 1,8-10° 4,8-10* 1,5-10° 2,8:10* 9,2:10° 8,1-10° 4,5-10°

2,5 7,7-10° 2,3-10° 4,6-10° 1,4-10° 3,8-10* 1,2-10° 2,3-10* 7,4-10° 6,5-10° 3,6:10°

3 6,4-10° 1,9-10° 3,8-10° 1,2-10° 3,2-10* 9,7-10° 1,9-10* 6,1-10° 5,4-10° 3,0-10°

3,5 5,5-10° 1,6-10° 3,3-10° 1,0-10° 2,7-10* 8,3-10° 1,6-10* 5,3-10° 4,6-10° 2,5-10°

4 4,8-10° 1,4-10° 2,8:10° 9,1-10* 2,4-10* 7,3-10° 1,4-10* 4,6-10° 4,0-10° 2,2:10°

4,5 4,3-10° 1,2-10° 2,5:10° 8,1-10* 2,1-10* 6,5-10° 1,2-10* 4,1-10° 3,6:10° 2,0-10°

5 3,8-10° 1,1-10° 2,3-10° 7,3-10* 1,9-10* 5,8-10° 1,1-10* 3,7-10° 3,2-10° 1,8-10°

6 3,2-10° 9,7-10" 1,9-10° 6,1-10" 1,6-10* 4,9-10° 9,6-10° 3,1-10° 2,7-10° 1,5-10°

7 2,7-10° 8,3-10* 1,6-10° 5,2:10* 1,3-10* 4,2-10° 8,2:10° 2,6-10° 2,3-10° 1,2-10°

8 2,4:10° 7,2:10* 1,4-10° 4,5-10* 1,2-10* 3,6:10° 7,2:10° 2,3-10° 2,0-10° 1,1-10°

9 2,1-10° 6,4-10" 1,2-10° 4,0-10* 1,0-10* 3,2:10° 6,4:10° 2,0-10° 1,8-10° 1,0-10°

10 1,9-10° 5,8-10" 1,1-10° 3,6-10° 9,6-10° 2,9-10° 5,7-10° 1,8-10° 1,6-10° 90

15 1,2-10° 3,8-10* 77 2,4-10" 6,4-10° 1,9-10° 3,8-10° 1,2-10° 1,0-10° 60
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Time of the Use of respirators Use of isolating RIPM Local Local
personnel | Category of works Il | Category of works | Category of works Il | Category of works | sources are| sources are
presence 11 11 absent present
wom | PCas | PCL. | PCq. | PCR. | PCG, | PC. | PCq, | PCh, PDRi_’l,mRﬂ PDRflmRﬂ

' Bgm™ Bqm® Bgm™ Bqm® Bgm™ Bqm® Bgm™ Bqm®

20 96 2,9-10* 57 1,8-10* 4,8-10° 1,5-10° 2,8:10° 9,1-10° 81 45

25 77 2,3-10* 46 1,4-10* 3,8-10° 1,2-10° 2,3-10° 7,3-10° 65 36

30 64 1,9-10* 38 1,2-10* 3,2-10° 9,7-10° 1,9-10° 6,1-10° 54 30

35 55 1,6-10* 33 1,0-10* 2,7-10° 8,3-10° 1,6-10° 5,2-10° 46 25

40 48 1,4-10* 28 9,1-10° 2,4-10° 7,2:10° 1,4-10° 4,5-10° 40 22

45 43 1,2-10* 25 8,1-10° 2,1-10° 6,4:10° 1,2-10° 4,0-10° 36 20

50 38 1,1-10* 23 7,3-10° 1,9-10° 5,8-10° 1,1-10° 3,6:10° 32 18

60 32 9,7-10° 19 6,1-10° 1,6-10° 4,8-10° 9,6-10° 3,0-10° 27 15

70 27 8,3-10° 16 5,2:10° 1,3-10° 4,1-10° 8,2:10° 2,6:10° 23 12

80 24 7,2:10° 14 4,5-10° 1,2-10° 3,6:10° 7,2:10° 2,2:10° 20 11

90 21 6,4-10° 12 4,0-10° 1,0-10° 3,2:10° 6,4:10° 2,0-10° 18 10

100 19 5,8-10° 11 3,6:10° 9,6-10° 2,9-10° 5,7-10° 1,8-10° 16 9,0

120 16 4,8-10° 9,6 3,0-10° 8,0-10° 2,4-10° 4,8-10° 1,5-10° 13 7,5

140 13 4,1-10° 8,2 2,6:10° 6,9-10° 2,0-10° 4,1-10° 1,3-10° 11 6,4

160 12 3,6:10° 7,2 2,2:10° 6,0-10° 1,8-10° 3,6:10° 1,1-10° 10 5,6

180 10 3,2-10° 6,4 2,0-10° 5,3-10° 1,6-10° 3,2-10° 1,0-10° 9,1 5,0

200 9,6 2,9-10° 5,7 1,8-10° 4,8-10° 1,4-10° 2,8-10° 9,1-10* 8,1 4,5
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Table 2.6-2. Values of PC,, PCg, and PDR? for WP of group 2

Time of the Use of respirators Local Local
personnel sources sources
presence Category of works Il Category of works are absent are

on 5 S S Il S PDRY, present

WP, hOUfS PCGZ ’ PCBZ! PCQQ ’ PCﬁ21 mRm-l PDRS ,

Bqlﬂl'3 Bqlﬁ]'3 BqIIh'3 Bq|Ih'3 mREA™
1,0 1,9-10° 5,8-10° 1,1-10° 3,6:10° 1,6:10° 9,0-10°
1,5 1,2-10° 3,8:10° 7,7-10° 2,4-10° 1,0-10° 6,0-10°
2 9,6-10° 2,9-10° 5,7-10° 1,8-10° 8,1-10° 4,5-10°
2,5 7,7-10° 2,3:10° 4,6-10° 1,4-10° 6,5-10° 3,6-10°
3 6,4-10° 1,9-10° 3,8:10° 1,2:10° 5,4-10° 3,0-10°
3,5 5,5-10° 1,6-10° 3,3-10° 1,0-10° 4,6-10° 2,5:10°
4 4,8:10° 1,4-10° 2,8:10° 9,1-10* 4,0-10° 2,2:10°
4,5 4,3:10° 1,2-10° 2,5:10° 8,1-10* 3,6:10° 2,0:10°
5 3,8-10° 1,1-10° 2,3:10° 7,3-10* 3,2-10° 1,8:10°
6 3,2-10° 9,7-10* 1,9-10° 6,1-10* 2,7-10° 1,5-10°
7 2,7-10° 8,3-10% 1,6-10° 5,2:10* 2,3-10° 1,2-10?
8 2,4-10° 7,2:10% 1,4-10° 4,5-10* 2,0-10° 1,1-10°
9 2,1-10° 6,4-10* 1,2:10° 4,0-10* 1,8:10° 1,0-10°
10 1,9-10° 5,8-:10* 1,1-10° 3,6-10* 1,6:10° 90
15 1,2:10° 3,8-10* 77 2,4-10* 1,0-10° 60
20 96 2,9-10* 57 1,8-10* 81 45
25 77 2,3-10% 46 1,4-10 65 36
30 64 1,9-10* 38 1,2-10* 54 30
35 55 1,6:10% 33 1,0-10* 46 25
40 48 1,4-10* 28 9,1-10° 40 22
45 43 1,2-10* 25 8,1-10° 36 20
50 38 1,1-10* 23 7,3:10° 32 18
60 32 9,7-10° 19 6,1-10° 27 15
70 27 8,3-10° 16 5,2:10° 23 12
80 24 7,2:10° 14 4,5-10° 20 11
90 21 6,4-10° 12 4,0-10° 18 10
100 19 5,8-10° 11 3,6:10° 16 9,0
120 16 4,8-10° 9,6 3,0-10° 13 7.5
140 13 4,1-10° 8,2 2,6:10° 11 6,4
160 12 3,6:10° 7,2 2,2:10° 10 5,6
180 10 3,2:10° 6,4 2,0:10° 9,1 5,0
200 9,6 2,9-10° 5,7 1,8:10° 8,1 45
300 6,4 1,9-10° 3,8 1,2:10° 5,4 3,0
400 4,8 1,4-10° 2,8 9,1-10° 4,0 2,2
500 3,8 1,1-10° 2,3 7,3:10° 3,2 1,8
750 2,5 7,7-10° 1,5 4,9-10° 2,1 1,2
1000 1,9 5,8-10° 1,1 3,6-10° 1,6 0,90
1200 1,6 4,8-10° 0.96 3,0-10° 1,3 0,75
1500 1,2 3,8:10° 0,77 2,4:10° 1,0 0,60
1700 1,1 3,4:10° 0,68 2,1-10° 0,96 0,53
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Design rates of surface contamination, caused by a- and - radiation radionuclides, and

radiation protection systems (such as ventilation, dust suppression, decontamination, shielding)

under design, must assure no exceeding of PC’,, PCE2 and PDR} numerical values

(presented in Table 2.6-2) in implementing the work at WP of group 2.

Design acceptable levels for WP of group 3

ADL of dose rate of external radiation (PDRE) and concentration of radioactive aerosols for a-

and B-radiation radionuclides (accordingly, PCE3 and Png) are established.

The inequality must be true:

ng + C[}S + Eext,S
PC?, PCE3 PDR}

<1 (2.6.3)

Where:

* Cgs3 (Cps) — calculation design values of concentrations of a— (3-) radiation radionuclides in
the air of WP of group 3;

*  [Ee 3~ Calculation design value of dose rate of external radiation at PM of group 3.

Values of contamination PC/,,

PCg, and PDR? are indicated in table 2.6-3.

Table 2.6-3. Values of PCF

a3 PCg; and PDRZ WP of group 3.
PCqs. Bah® PCp,, Bq* PDR?, mRMO®

0.12 34 0.96

For WP of group 3 in addition to ADL established in item 3.3.2.1 it is established ADL of
contamination of premises surfaces and equipment located in them by a- and B-radiation

radionuclides (accordingly, ACntg,and ACntg,).

The set of inequalities must be true:
Cnt, ,
ACnt),
Cnt,, <
ACntg,

(2.6.4)

Where, Cntqs, Cntgs — calculation design contamination of surfaces by a- (B-) radiation
radionuclides.

Values of ACntg, and ACntg, are indicated in table 2.6-4.
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Table 2.6-4. Values of ACntg, and ACntg; for WP of group 3.

ACnt?, , particlelin™Sm™ ACntg, , particlelfin™Sm™?

5 2000

2.6.1.1.2 Technical Measures

The radiological protection hardware will include:
* Organization of access routes,

e Shielding,

e Dust suppression,

» Decontamination,

* Ventilation,

* Use of remotely controlled equipment.

The feasibility and applicability degree of any technical activity will be defined on the basis of
ALARA principle, on condition that the non-exceeding principle is implicitly observed and the
industrial safety requirements are met, including, non-exceeding of ADL. The ALARA analysis
will be also carried out for construction.

Organization of Access Routes
Requirements to organization of access routes are specified in item 2.4.5.
Shielding

No special requirements for external localizing structures regarding ionizing exposure shielding
are imposed. However, a possibility for local shielding of rooms where personnel stay
permanently or periodically will be designed and also workplaces periodically or constantly
attended. For certain rooms and workplaces, in future, additional temporary shielding may be
required (for the period of temporary worsening of radiological conditions in the process of FCM
retrieval).

The maintenance and repair of NSC systems will be organized to ensure minimal possible
doses for the personnel in places with high radiation fields.

It will be foreseen to provide subsequent local shielding with zones for management of FCM
and other HLW.

Dust Suppression

The Design, as required, will justify the dust suppression systems in the zones for RAW retrieval
and fragmentation, where intense lifting of radioactive dust is possible. Its functions shall include
minimization of dust lifting and carry over from the surfaces of OS structures.

Decontamination

In NSC CS-1 the system of decontamination and the personnel sanitary processing will be
designed according to the requirements stated in section 2.11.5.

Ventilation

An effective ventilation system, meeting the criteria and requirements stated in section 2.11.3.2,
will be designed in NSC CS-1.



Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS Page 74 of 242

SIP-N-LI-22-A500_-CDS-001-01

Use of Remotely Controlled Equipment

Remotely controlled equipment for dismantling of unstable structures will be designed according
to the requirements stated in this CDSD chapter.

The feasibility and application extent of remotely controlled machinery during management of
other RAW will be defined on the basis of the ALARA principle.

2.6.1.1.3 Individual Protection Means

Based on the expected radiological conditions and nature of the work to be performed, the
individual protection means (protective overalls, masks for protection of respiratory tract, eyes)
will be defined for NSC CS-1 normal operation.

RIPM depending on the WP group are applied as follows:
« WP group 1 - respirators or isolating RIPM are applied;
WP group 2 - respirators are applied;

* WP group 3 - respirators are not applied.

Thus, design radiation conditions on workplaces of the stated groups should not exceed ADL
specified in item 2.6.1.1.

2.6.1.1.4 Radiological Monitoring

An effective radiological monitoring system (RMS) for NSC CS-1 in compliance with criteria and
requirements will be designed in NSC CS-1, stated in section. 2.11.1.3..

2.6.1.2 Requirements for Assurance of Public and En  vironment Protection under NSC
Normal Operation

The public and environment protection will be provided, meeting the [1.2.1] requirements.

NOVARKA will provide and substantiate in design documentation the non-exceeding of the
acceptable design levels of radioactive releases from NSC, given further from [1.2.6], including
OS, via ventilation system, and from leakages of external NSC limiting structures, including the
dismantling activities. .

At ADL definition in [1.2.6] the assurance factor — 2 is used, that is regulated by [1.2.3] for
designing of radiation protection. During evaluation of protective measurements, the calculated
design releases and discharges with ADL will be compared. As [1.2.6] already uses assurance
factor — 2, at calculations of design parameters of radiation parameters the factor will not be
used.

Release limits are established on effective height more than 110m (RLH) and less than 110m.
(RLL).

The following set of inequalities must be true:
Ry
RL,
R, <1
RL,

<1

(2.6.5)

Where, Ry and R, calculation design values of releases, accordingly, on the height more than
110 m and less than 110 m. Average magnitudes of releases are calculated during a month.
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Values of RLy and RL, are indicated in a table 2.6-5 [1.2.6]. One of the options indicated in this
table will be chosen.

Table 2.6-5. Values of NSC release limits.

Option 1 2 3 4 5 6
RLy, MBgonth™ 4900 4500 4000 3500 3000 2500
RL_, MBglonth™ 0 190 450 700 800 810

Separate Technical resolution on setting quotes on limits of “low” release from NSC [1.12.4]
recommends NOVARKA to consider “low” release through the leaks of existing OS structures,
which belong to NSC protective facility according to NSC FS (CD) during developing calculation
of releases. Release is evaluated by value of 14 MBg/month.

For total limit against all sources of “low” release, NOVARKA will take values, indicated in table
2.6-5 for limit of “low” release, reduced by values of evaluated release through OS building
structures, which are limiting ones for NSC - 14 MBg/month. This evaluation will be used for the
case, when the most part of Turbine Hall structures is covered by NSC facility.

NOVARKA will take into account in his calculations, a release from the Deaerator Rack
ventilation systems, as “low” or as *“high”, depending on the taken design solutions on
arrangement of removing the release from the existing arrangement location of drawdown pipes
outside or within the borders of NSC protective facility.

NOVARKA will provide design resolutions, under which release from NSC to Unit 3 will be small
compared with the limit of complete “high” release from NSC.

In calculations, isolation during NSC ventilation operation between OS and ventilation stack of
Unit 3 will be taken into account.

Non-exceeding of permissible radioactive release values will be provided by the systems of dust
suppression, filtration and gas purification, as well as by means of releases and environment
monitoring.

NOVARKA will provide with non-exceeding of radioactive substances releases extreme levels
outside the borders of NSC industrial site, taking into account the NSC CS-2 activity.

DL are established for ®°Sr (DLg;.s0), for **’Cs (DLcs.137) and for a—radiation radionuclides (DLa).

The following set of inequalities must be true:

DS’—QO <1

D LS‘ -90

D
— & <1, (2.6.6)
DLCS—137

Do g
DL,

Where Ds;.q0, Dcs.137 and Dg calculation design values of discharges, accordingly, *°Sr, **'Cs and
o—radiation radionuclides. Average magnitudes of discharges are calculated during a month.
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Values of DLs;.99, DLcs.137 and DL, are indicated in table 2.6-6 [1.2.6].

Table 2.6-6. Values of NSC discharge limits.

DLs..90, MBgonth™ 320
DLcs.137. MBgMonth™ 650
DL, MBghonth™ 13

Non-exceeding of permissible radioactive release values will be provided with:
* Exclude penetration of precipitation inside the NSC;

« Limit air moisture condensation by means of ventilation and local heating (the need for any
local condensation collection systems will be determined during Design in conjunction with
completing the NSC CS-1 ventilation design);

e Minimize generation of industrial liquid RAW when performing the different technological
functions of the NSC;

« Exclude possibility for unorganized discharge of liquid radwaste;
e Establish system for liquid radwaste collection, accumulation, and hand over for processing;

« Ensure reliability of the existing system and establish (as required) additional protection to
minimize the liquid media discharge to the hydrogeological environment.

To prevent the spread of radioactive substances into the environment through contaminated
equipment or transportation, the decontamination facility shall be provided for radiological
monitoring and decontamination of equipment and transportation leaving “dirty” zone
boundaries. This Sanitary Treatment Point has to be created prior to start of works at the site.

To exclude the impact on the public and the environment as a result of some unauthorized use
of radioactive materials, certain measures for the monitoring of nuclear and radioactive
materials will be foreseen.

2.6.1.3 Requirements and criteria of potential expo  sure mitigation

During NSC CS-1 design, Design sections related to the assurance of radiological safety will
include the design calculations for probability of critical events, and respective doses of potential
exposure, with justification and description of procedures for radiation safety assurance. In
addition to that, it is necessary to provide justification for activities reducing those probabilities
and doses down to regulated values and further reasonably achievable levels.

Design criteria of potential radiation limitation for NSC are established in [1.2.7]. These design
criteria are set according to the requirements of section 2.7 of [1.2.2].

Levels of potential irradiation due to first group sources (irradiation of a limited number of
people) must correspond with [1.2.2].

[1.2.2] Tables 2.1 and 2.2 provide values of reference probabilities for critical events related to
the sources of potential exposure sources.

Design criteria on restriction of potential exposure to group Il sources are provided in [1.2.7].

During NSC CS-1 design, all the sources of potential exposure are seen as sources of first or
second groups depending on the scales of consequence of realization of the critical events (CE)
at NSC.
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Sources of first group potential exposure should include ones connected with CE of NSC
accompanied by exposure of individual or limited groups of persons in NSC and in borders of 10
km sanitary - protective zone.

Sources of second group potential exposure should include those connected with CE of NSC
that results in municipal radiation accident of local, regional or global scale (NRBU-97) with
radiation impact on the public that can live out of 10 km NSC sanitary - protective zone during
design term of NSC operation

Design criteria for limitation of the potential exposure (LPE) from NSC

For LPE of the personnel from the sources of the first group, meeting the requirements of it, (2.7
of [1.2.2]) Design Criteria are established as probabilities of CE (P, ;) and appropriate doses of
potential exposure to the personnel (D ;)(Table 2.6-7).

Table 2.6-7. Design Criteria regarding probabilite s of CE (P ) that are accompanied with
the realization of the potential exposure of the pe  rsonnel from the sources of the first

group, depending on the doses of potential exposure (Do ,1)
Dose of potential exposure to the personnel, D o4 Probability of CE,
Dose types Units Interval Po.1, event/year
Effective Does not 1-107
mSv per event exceed 100
More than 100 2-10"
Equivalent 150-500 2-10"
Absorbed mGy per event More than 1000 5-107

For LPE of the public from the sources of the second group the design criteria are established
as probabilities of CE (P, ») and appropriate (due to CE realization) densities of the radioactive
contamination of the territory with “typical mixture” of long-lived r-radionuclides (oo,), present in
the Object Shelter (Table 2.6-8). oy, criterion is introduced as a more convenient for practical
use value, derived from the dose of the potential exposure to the public from the sources of the
second group (Do), which is realized in the result of the CE by contamination of the territory.
The rates of area contamination can be connected with the tolerance probabilities of such CE
through analyses of potential exposure, calculated from the base of design scenarios of CE. It is
not possible to do this now but CDSD provides the criteria set in the normative document
[1.2.7].

The design criteria presented subject to relative radionuclide composition of the “typical mixture”
(Table 2.6-9) for its components **’Cs and #**?**°Pu. These radionuclides are more convenient
for monitoring purposes in case of CE and widespread territory contamination.

Presented in Table 2.6-9 the reference ratios of contributions of radionuclides (Ar) activity into
the total activity of the typical for the Object Shelter mixture are correspond with the
conservative options, which is expected in 100 years (design operational term for NSC). The
last column of this table presents the relative contributions of activity of individual transuranic
elements (Aa,r) to the total alpha-activity

Table 2.6-8. Design criteria regarding probabilite s of the CE (Po,), which are
accompanied with the realization of the potential e xposure to the public from the sources
of the second group, depending on the densities of the territory contamination with
“typical mixture” of long-lived radionuclides, whic h exist in the Shelter ( oo,)

Oo.r, kBQ/m 2 | P0,21
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event/year
Radionuclide of the “typical mixture”
137Cs 239+240Pu
<0,7 < 0,06 1-10°
0,7-7 0,06 -0,5 2-10"
7-50 05-4 2-10°

Table 2.6-9. The reference ratios of contributions of radionuclides ( A;) activity into the
total activity of the typical for the Object Shelte r mixture and contributions of individual
activities of alpha-emitters ( Aqp to the total alpha activity of transuranic element s

Radionuclides of the typical mixture A Aq
Ogy 0,27 -
¥7Cs 0,59 -

238py 0,01 0,07

239+240p 0,05 0,35
241py 0,01 -

21Am 0,08 0,58

While establishing the design criteria of Table 2.6-8 it was accepted that in case of communal
accident the doses of the potential exposure will not exceed the lowest threshold of occurrence
of deterministic effects and levels of intervention justification (Table P.8.1.[1.2.1]). Thus, the
design criteria, presented in Table 2.6-8 regarding probabilities of the CE, guarantee the
protection from accidental effect at the level applicable for an individual and society at large.

If the calculations demonstrate that the realization of the CE may lead to contaminations of the
territory higher than shown in Table 2.7-8, then this should be considered as a possibility of
occurrence of deterministic effects or necessity of mass resettlement. The design criteria of
probability of such CE is established at the level Py, = 1107 year™.

Such a low probability of the CE in the design scenarios may be achieved on the account of the
fact that it is a result of a series of probabilities of independent interim events.

Regarding the sources of potential exposure during the design any activities on construction,
commissioning and operation of NSC CS-1, the following is to be justified and limited:

» Calculated design probabilities of CE occurrence (P, and/or P;) correspondingly, for the first
and/or second group potential exposure sources;

e Calculated design values of the dose of potential exposure (D,), that accompanies the
realization of the designed CE (for the first group PE sources);

e Calculated design value of density of contamination with the long-lived radionuclides (o;) of
the territory beyond the boundaries of sanitary protective zone (for the sources of potential
exposure of the second group).

The procedures of getting these calculated values shall be performed and reflected in the
design meeting the requirements of Section 3[1.2.2].

The comparison of calculated design values P,, P,, D; and o, with correspondent design criteria
presented in Tables 2.6-7 and 2.6-8 should be performed. The calculated design probability of
the CE shall not exceed the following:

* Po1, when CE, being regarded, is accompanied with the realization of the potential exposure
to the personnel at NSC, its site and within the boundaries of its sanitary protective zone
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(the CE sources of the first group) and the calculated design value of the dose D, is within
the appropriate dose interval Dy ;;

* Po2, when CE, being regarded, is accompanied with the realization of the potential exposure
to the public beyond the boundaries of NSC sanitary protective zone (the CE sources of the
second group) and the calculated design values of the density of the contamination o, for
components of radionuclides mixture **’Cs and ?*****°Pu are within the appropriate interval
Oro,r.

In order to evaluate consequences, related to complete or partial NSC destruction, NOVARKA
will use the data on radioactive dust release, presented in Technical resolution on establishing
the input data on dust release into atmosphere during accidents with destructions of NSC
protective structure [1.12.21].

Input data are established on the basis of the previously performed analyses of potential
accidents with collapse of OS building structures, with NSC destruction under influence of F 3.0
class tornado.

The following main dust accumulations are considered. The accumulations are located in:

e OS sub-roof space, which will be in direct contact with the air space of NSC main volume
after roof disassembly;

* Inreactor shaft and OS rooms, which freely adjoin with OS sub-roof space;
Amount of fuel dust in the main accumulations is evaluated:

e Sub-roof space — 1100 kg;

* Reactor shaft and rooms, adjoining with sub-roof space — 400 kg.

Relation of total dust amount (including non-radioactive component) to the fuel dust is evaluated
as 100 : 1.

Specific activity concentration of fuel dust (for 2005) is evaluated as A = 2,3 - 10" Bg/kg.

Conservative evaluations of fuel dust release into the atmosphere, depending on scenario, are
provided in table 2.6-10.
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Table 2.6-10. Release of fuel dust depending on eje  ction scenario

Scenario of dust release into atmosphere Fuel dust release
from NSC Amount Activity, Bq (for
2005)
Involvement of dust directly into tornado
whirlpool of F 3.0 class due to considerable 500 kg 1,2 -10%
destruction of NSC covering (or NSC
completely)
Dust lifting into atmosphere due to NSC
structures collapse on dust accumulations in 8 kg 1,9 -10%

the central hall

Involvement and release into atmosphere of
dust by air flows, occurring inside NSC (for K- VY A-K-V
example, as a result of sharp pressure
change in NSC, under limited damages of the
covering by tornado)

1) Where:

K — activity concentration of fuel dust in the air — 0,001 g/m*® when damage area
is less than 5% of total NSC covering area, and 0,01 g/m*® when damage
area is more than 5%;

V — air flow through NSC covering damages.

Scenarios of flying devices falling at NSC and explosion inside NSC are not considered, since in
compliance with i. 3.2.2 and 3.3.2 [1.12.8] negligibly low probabilities of such events should be
provided.

For the same reason, combinations of impacts on dust accumulations, presented in table, with
other impacts (for example, the occurrence of a combination of structures collapse on dust
accumulations in central hall and fire) are not considered.

The design will consider all possible initiating events, including failure of the facility, system and
element, as well as external events leading to those failures, and personnel errors.

For each initiating event selected based on the preliminary analysis results, possible scenarios
of accident evolution will be developed, and scenarios leading to the most hazardous
consequences will be indicated. It is necessary to evaluate the probability of certain scenarios
for accident evolution.

For each scenario of accident evolution calculations of accident possible consequences for the
personnel and the environment, including personnel at adjacent ChNPP facilities and in the
exclusion zone, will be performed. Calculations of the expected release of radioactive
substances and/or ionizing exposure beyond the NSC boundaries, including releases and
discharges to the environment will be performed.

Based on the results of the above analysis, complex of organizational and technical activities to
prevent the potential accidents and/or mitigate their consequences will be defined.

2.6.1.4 Specifics of Radiological Safety Assurance during NSC Construction
The following main specific features shall be considered during NSC CS-1 objects construction:
*  Work implementation under radiological conditions;

* Availability of radioactively contaminated man-caused layer.
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NSC CS-1 will be constructed considering the ALARA principle and with generation of the
minimum possible amount of secondary radwaste.

NOVARKA will propose and substantiate methods of well-boring under foundation piling at the
design stage, taking into account protection against the radioactive contamination of ground
waters.

During construction of the NSC CS - 1 objects, the complex of measures will be stipulated for
the personnel radiation protection under normal work conditions, on mitigation of potential
exposure, prevention and mitigation of the consequences of radiation accidents.

The Table 2.6-11 presents the main factors impacting personnel, public and environment, as
well as the most important technical measures during NSC SC-1 construction.

Table 2.6-11. Main impact factors and the most impo  rtant technical measures during SC-
1 NSC construction
Potential Impact

Requirements for The Most Important Technical Measures

Safety Assurance

Increase in| - During development of the design for the NSC CS-1
concentration  of | construction the preference shall be given to such decisions
airborne which will have a minimum impact on man-caused layer;
radionuclides  in | — Use of excavation techniques causing minimum dust
the working zone. | release;

Personnel - Application of dust suppression activities, local
exposure. ventilation, decontamination;

Possible  release | - Use of lightweight localizing structures over the work
of radioactive | zones (to prevent the radioactive dust spread);

substances  into | _ Establishment of control levels and careful monitoring of

the  environment | (aqjation conditions over working zones and environment, in
during excavation particular, exposure doze rate, surface contamination,
and other works. volumetric activity of aerosols in air;

- Use of IPM and RIPM relevant to work conditions,
providing prevention of contamination and the personnel
internal exposure according to requirements of radiation safety.

Radioactive - Use of foundation technology taking into account
contamination minimization of contamination distribution from technogenic
groundwater layer, including prevention from ground water contamination;

- Use of lightweight localizing structures over the work
zones (to prevent precipitation penetration into foundation pits);
- Organisation of LRAW management (collection,
accumulation, and transfer for processing);

- Monitoring of groundwater, and definition of
radionuclide composition of groundwater samples from the
monitoring wells.

Personnel - Minimisation of performance of works close to OS. Use
exposure during | of remotely controlled technologies. Use of preassembly
construction  and | technologies under more favourable radiation conditions;

erectiqn - Provision for more effective use of shielding at the work
operations places in the radiological hazardous zones, when indicated by
ALARA calculations;

- NSC CS-1 construction shall be performed without
compromising the existing OS envelope. The NSC Cs-1 shall
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Potential Impact
Requirements for
Safety Assurance

The Most Important Technical Measures

be designed to minimize the probability of OS structural
collapse to the maximum possible extent;

- Establishment of control levels and careful radiation
monitoring over work zones and management of RAW and
contaminated technological materials, in particular, during soils
removal;

- Performing of individual dosimeter biophysical control of
internal exposure doses of the personnel, performing of
measurement of radionuclides intake for calculation of internal
exposure individual doses, registering of personnel exposure
doses and performing planning of radiological loads on the
personnel, establishment of control levels, use of necessary
IPM and RIPM;

- Training of the personnel, including the general
preparation and also special preparation for specific kinds of
works in established zones.

Contamination
distribution over
works

performance areas

- Zoning with corresponding control levels and
establishment of barriers on borders of zones;

- Organization of access control, in particular, radiation
monitoring of contamination;

- Decontamination of contaminated vehicles,
mechanisms, equipment;

- Maintenance with sanitary — domestic rooms, sanitary
locks and so on.

2.6.2 NUCLEAR SAFETY CRITERIA

To ensure NSC nuclear safety all activities on NSC construction and operation will be

performed in accordance with [2.1.3, 2.1.4, 2.1.5].

Assurance of nuclear safety means establishment and maintenance of conditions provided to

prevent an origination of self-sustaining chain reaction, and limit its consequences.

Furthermore, the effective factor for multiplication of isolated system neutrons shall not exceed

0.95 under normal and design incident conditions.

To meet the main requirements of nuclear safety during NSC design the following shall be

provided:

« Exclude the possibility for ingress of hazardous amount of hydrogenous substances to the
FCM accumulations, and to the equipment for their management (exclude ingress of
precipitation; limit condensation of ambient air moisture; practically exclude the risk of FCM

accumulation flooding as a result of technological system accident);

e During FCM management the designed hardware shall provide conditions to avoid ingress
of FCM, and active zone fragments in particular, in hazardous amounts to the "hazardous

performance” type equipment and utilities;

* Prevent collapse of structures during dismantling of structures and equipment, as well as
during removal of FCM and other radwaste, since such collapse could lead to an

uncontrolled movement of the most hazardous FCM accumulations.
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The NSC shall be provided with the following systems to prevent a nuclear incident and mitigate
its consequences:

* Nuclear Safety Monitoring System (NSMS);
¢ FCM Monitoring System.

The systems shall be arranged in such a way that any design-basis accidents do not have any
negative impact on their normal functioning.

The Design of NSC shall include organizational and technical measures to reduce the
consequences of self-sustaining chain reaction origination developed by others.

The NSC design shall consider the registration, monitoring and physical protection of nuclear
materials to prevent their unauthorized spread. The NSC design shall consider accommodation
of the system for monitoring of nuclear materials haul.

Following FCM accumulations are taken into account:
* FCM accumulations in TH:
* |nthe area of the reactor shaft in coordinates rows J1-H, axes 45-46;
¢ Under the blockage in coordinates rows W-J1, axes 42-44;
« Inthe area of suspension unit of fresh fuel in coordinates rows J1-M, axes 40-42;

* FCM accumulations in Reactor Space on escaped destruction part of the reactor support
(scheme of RS) in coordinates: rows K-J1, axes 47-48 and rows J1-M, axes 46-48;

* FCM accumulations in room 305/2:
e Southeast quadrant in coordinates rows W-J1, axes 45-47;
e Southwest quadrant in coordinates rows U-J1, axes 47-49 5qo;

e Along southern wall of room 305/2 in coordinates rows W-K oo, axes 45.2000-49-2000,
room 305/2 connected with RP through the destroyed part of scheme of RS in
coordinates rows K-J1, axes 46-47;

e FCM accumulation in Southern spent fuel pool in coordinates rows W.yp00-Wis000, axes
44.,5000-45.

Note: Structure and geometrical features of NSC equipment where FCM can accumulate, shall
not make possible the occurrence of SSCR under any expected conditions.

During NSC CS-1 construction, conditions will be created to keep the unbroken efficiency of all
FCM monitoring systems “Finish-P”, “Signal” and/or monitoring systems of nuclear safety IAMS,
as well as FCM Criticality Control System (delivery of gadolinium nitrate solution system,
neutron absorbing solution delivery system, the modernized dust suppression system) or
compensating measures to achieve the acceptable safety level will be specified.

During construction (especially during implementation of preparatory works) it is necessary to
provide the registration, monitoring and physical protection of retrieved nuclear materials to
avoid their unauthorized spread.

2.6.3  CLASSIFICATION SCHEME FOR NSC SYSTEMS, STRUCTURES &
COMPONENTS (SSC)

The approach to safety classification is developed based on the following considerations:




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS Page 84 of 242

SIP-N-LI-22-A500_-CDS-001-01

* 0OS and respectively NSC are not nuclear facilities and consequently are not covered by
requirements that are established in normative documents applicable for nuclear industry
facilities;

« Based on the above, the requirements of NP [HI] 306.2.0141-2008 (OPBU), including
those related to classification of systems and equipment, are not imposed on the OS or the
NSC;

* There are no safety systems in this facility, the necessities for which are determined by
special standards applicable for nuclear facilities.

¢ NSC CS-1 objects SSC includes two groups:
» SSC important to safety (SSC IS) specifically SSC IS-1, SSC IS-2;
* SSC no impact on safety (SSC NIS).

(The term “safety” implies radiation and nuclear safety.)

2.6.3.1 NSC SSC Classification Principles

Pursuant to section 7.3 of the NSC Design Criteria and Requirements, safety classification
group and category of SSC (SSC 1S-1, SSC IS-2 or SSC NIS) are determined taking into
consideration the following:

* Functions performed by SSC,;

» Consequences of SSC failures.

SSC related to safety, are designed to perform the following functions:

< Limit the output of radioactive substances and ionizing radiation to meet existing criteria;
* Provide protective radiation retention barriers;

« Control functions of radiological protection;

¢ Radiation monitoring;

¢ Nuclear safety monitoring.

SSC IS includes SSC, the failure of which entail or may entail violating radiation or nuclear
safety criteria. Radiation and nuclear safety criteria are determined by acceptability of risks for
the personnel, the public and the environment.

Taking into account:

e Levels of SSC failure consequences;

« Estimated probability of such consequences.

The classification scheme has two categories of SSC IS which shall be considered:

e Category 1 - systems, structures and components, failure of which may result in:
e Occurrence of critical event (CE), whose probability shouldn’t exceed [1.2.7]:

« 2010*/year, if effective dose of potential radiation for an individual or limited group of
people of the personnel is more than 100 mSy;

«  2x10™/year, if equivalent potential exposure dose for an individual or limited group of
personnel is 150-500 mSy;

« 5007 /year, if absorbed dose for an individual or limited group of people of the
personnel is more than 1000 mGy;
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« 200" /year, if residual additional surface contamination density of the territory outside
the 10 km area around NSC is 0,7 to 7 kBg/m? for **’Cs and/or 0,06 to 0,5 kBg/m? for

239+240Pu

« 2010° /year, if residual additional surface contamination density of the territory outside
the 10 km area around NSC is 7 to 50 kBg/m? for **'Cs and/or 0,5 to 4 kBg/m? for

239+240Pu

« 1007 /year, if residual additional surface contamination density of the territory outside
the 10 km area around NSC is more than 50 kBg/m? for **’Cs and/or more than 4
kBg/m? for 2°*24%py,

« Violation of nuclear safety criteria, taking into account radiological consequences for the
personnel.

e SSC not defined as SSC IS-1, the failure of which may lead to exceeding of established
limits for safe operation, namely, the design-based parameters of technological processes,
deviation from which can result in an accident.

In accordance with document “Design Criteria for Limitation of Potential Exposure for New
Safe Confinement” the probability of Critical Event resulting in a SSC IS-2 failure shall not
exceed 107/ year.

The classification labelling is:

e SSC IS-1 - Normal operating system important to safety, 1st category;
* SSC IS-2 - Normal operating system important to safety, 2nd category;
e SSC NIS - Normal operating system not important to safety.

NOVARKA should develop and substantiate in the design SSC classification on the basis of
detailed resolutions developments on SSC, analysis of their functioning, safety analysis
performance with evaluation of SSC influence on NSC safety.

In order to specify SSC classification NOVARKA should consider the consequences of critical
events’ (CE) typical scenarios in the design, and don't restrict themselves with them if possible:

+ Release of radioactive substances in the air outside the established limits in the amounts,
exceeding the admissible values;

* Release of ionizing radiation (from the known sources) beyond the established limits in the
amounts, exceeding the admissible values;

e Sudden release of ionizing radiation (from the known sources) beyond the established
boundaries in the amount, exceeding the admissible values;

* Flooding of liquid radioactive substances;

« Contamination with radioactive substances of surfaces (for example equipment, territory)
more than the established values;

* Contamination with radioactive substances of the main individual protection means above
the established levels;

» Failure of basic PPE;
< Unauthorized presence of a man in radioactive-dangerous zone;
« Unauthorized displacement of ionizing radiation source by a man.

In general case central intermediary events lead to CE (CIE — event, whose realization makes
direct threat of CE implementation [1.2.5]) of the following main types:
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« Intense dust generation or dust lifting during works performance;

e Failure, removal, destruction of protective barriers (protective shielding, protective
structures, containers, packages);

« Destruction of structures, not planned by works performance plan;
« Falling (of load, cranes, structures, other objects);

« Strike (by flying objects, liquid stream);

* Internal fire, explosion;

e Internal flooding;

e Self-sustaining chain fissile reaction;

e« Sharp changes of internal environment parameters — temperature, pressure, humidity,
chemical activity(i.e., changes, whose speed exceeds the limits established for technological
processes);

« Violation of monitoring, alarm and warning;

* Violation of ventilation conditions;

* Failure of power supply systems or working environment;
* Failure of additional PPE;

* Personnel error or other actions of persons (of the personal or strangers), which directly
lead to CE.

In its turn, CIE may be caused by definite initial events, hamely:

» Failure of operated SSC or failures of hardware, used during works performance;
+ External events, which lead to failures of the above mentioned SSC or hardware;
e Failure of operational procedures;

e Errors of personnel, performing the works.

2.6.3.2 Requirements for Design of the SSC IS

SSC IS shall be designed considering the following:

* General industrial norms, rules and standards related to these SSC,;

e Separate specific requirements established for NSC;

* Additional requirements based on normative documents and related to the SSC IS specifics.

Categories 1 and 2 of SSC IS differ in some design requirements. The differences are mainly
related to the following:

e External impacts resistance;
* Redundancy;
* Reliability, including power supply;

* Necessity to apply specific nhormative documents (for example; for design, RAW, nuclear
materials management, fire protection, etc.).

Requirements for SSC IS are in addition to the general industrial norms, rules and standards
related to these SSC.
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During design of SSC located in unfavourable radiation conditions or in inaccessible places for
maintenance, some special reliability and/or redundancy requirements shall be considered
independent of their classification.

2.6.3.3 Basic requirements concerning external impa  ct resistance

The impact values listed in the following sections are provided in section 2.3 of the CDSD.

2.6.3.3.1 Seismic impacts

Seismic impacts should be taken into account in accordance with the requirements of sections
2.3.1.1, 2.4.2 and 2.4.3, as well as of the document “Main Normative Requirements and Design
Characteristics of Earthquakes for the Chernobyl NPP Site” agreed by the State Committee of
Construction of Ukraine letter # 3/19-19 of July 8, 2005.

SSC should keep structural integrity, durability, and work capacity for the following impacts:
e SSC IS-1 — maximum basis earthquake;
» SSC IS-2 — design basis earthquake;

e SSC NIS — general normative earthquake requirements related to construction.

2.6.3.3.2 Wind and airflow impacts

Impacts of wind should be taken into account on SSC located in open sites in accordance with
the requirements of sections 2.3.1.2, 2.4.2 and 2.4.3.

These SSC should keep structural integrity, durability, and work capacity under the following
impacts:

¢ SSC IS-1 — extreme wind load;
¢ SSC IS-2 — limited calculated wind load;
e SSC NIS — characteristic value of wind pressure.

Impact of airflows upon the SSC located inside the NSC or its auxiliary structures should be
taken into account. These SSC should keep structural integrity, durability, and work capacity
upon impact of the highest airflows corresponding to the limits and conditions of NSC normal
operation where the SSC are located.

Impacts of airflows in excess of normal operation of the NSC should be taken into account for
SSC IS-1 and SSC IS-2, in order to limit the consequences of SSC failures.

2.6.3.3.3 Snow impacts

Snow impact on SSC located in open sites should be taken into account in accordance with the
requirements of sections 2.3.1.3, 2.4.2 and 2.4.3.

These SSC should keep structural integrity, durability, and work capacity upon impacts of:
* SSC IS-1 — extreme snow load;

¢ SSC IS-2 — limited calculated Isnow load;

* SSC NIS - characteristic value of snow weight.

Dynamic impacts during snow and ice falls from the arch roof shall be considered for the arch
and for the SSC around the Arch.
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2.6.3.3.4 Tornado impact

Tornado impact on SSC IS-1 categories SSC should be taken into account in accordance with
the requirements of sections 2.3.1.4, 2.4.2 and 2.4.3.

These SSC should keep structural integrity, durability, and work capacity upon impacts of a
class F1.5 tornado and partially (as it is stated in section 4.3.2.2 of this CDSD) upon impact of a
class F3.0 tornado.

2.6.3.3.5 Temperature impact

Temperature impacts on SSC located in open sites should be taken into account in accordance
with the requirements of sections 2.3.1.5, 2.4.2 and 2.4.3.

These SSC should keep structural integrity, durability, and work capacity upon impacts of:
e SSC IS-1 — extreme temperature values;

e SSC IS-2 —limited calculated temperature values;

* SSC NIS — ambient air temperature.

Temperature impacts on SSC located inside the NSC or its auxiliary structures should be taken
into account on the basis of the temperature and humidity where the SSC are located.

These SSC should keep structural integrity, durability, and work capacity under the most
unfavorable temperature impacts of normal NSC operation limits and conditions. Impact of
temperatures in excess of normal operations should be taken into account for the SSC 1S-1 and
SSC IS-2, in order to limit the consequences of SSC failures.

The fire resistance to be considered for the bearing and framework structures of the NSC
enclosure is 30 minutes.

The NSC shall be considered as a facility superimposed with the roof, therefore, the fire
resistance rates for the NSC structures are as follows:

* For bearing elements: arches, truss framework —a minimum fire resistance limit is R 30
minutes, a maximum fire extension rate is — MO;

« For enclosing structures: decking and girders, - a minimum fire resistance limit is RE 30
minutes (E — preservation of integrity), a maximum fire extension rate is —MO.

The fire safety requirements for SSC are also detailed in «Clarifications of technical
requirements regarding systems and auxiliary facilities of NSC ». SIP-P- PM-22- 460-TSN- 102-
03. Rev.3 dated 05.07.2006. They are also detailed in sections 2.9.3 and 2.11.2.

2.6.3.3.6 Humidity and precipitations impact

The SSC located in open sites should keep structural integrity, durability, and work capacity at:
3. 100% humidity;
4. Precipitation intensity of:

e SSCIS-1-72 mm per 20 min, 190 mm per day;

e SSCI1S-2 and SSC NIS — 38 mm per 20 min, 105 mm per day.

Humidity impact on SSC located inside the NSC or inside the NSC auxiliary facilities should be
taken into account on the basis of temperature and humidity regime in the SSC locations. These
SSC should keep structural integrity, durability, and work capacity under the least favorable
humidity impacts corresponding to the limits and conditions of the NSC normal operations.
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For SSC IS-1 and SSC 1S-2, the humidity impact shall also be considered when exceeding the
limits and conditions of the NSC normal operations violating established temperature and
humidity conditions (100% humidity with condensate generation, or such a way that the criteria
on limitation of potential exposure are met).

2.6.3.3.7 Dust impact on systems and components (excluding structures)

Dust impact on systems and components should be taken into account on the basis of
dustiness in the systems and components locations.

These systems and components should keep structural integrity, durability, and work capacity
under the most unfavorable dust impacts corresponding to the limits and conditions of NSC
normal operations.

Per GOST 15150-69 the following values of the mass concentration of dust in the air may be
used for systems and components operated in conditions of high dustiness (half-attended and
unattended premises):

« For static dust - 51 g/m? for particles with size on not more than 50 micrometer, at
temperature of 55<C, relative humidity of not more than 50% and circulation speed up to 1
m/s;

« For dynamic dust - 10+2 g/m?® for particles with size of not more than 200 micrometer, at
temperature of 55C, relative humidity of not more than 50% and circulation speed up to 15
m/s.

Impact on SSC of dust conditions exceeding those stated above during normal operations
should be taken into account.

For SSC IS-1, SSC IS-2 dust impacts should be considered when normal operation conditions
are exceeded so that the criteria identified above on limitation of SSC failures consequences
are implemented.

2.6.3.3.8 Vibration impacts

Vibration impacts on SSC (industrial units, automated and computer-based systems of
measurement, monitoring, regulation, diagnostics and control) should be taken into account on
the basis of possible vibrations in the SSC locations.

These SSC should keep structural integrity, durability, and work capacity under the most
unfavorable vibration impacts corresponding to the limits and conditions of NSC normal
operations.

Per GOST 17516.1-90, GOST 25804.3-83 and GOST 12997-84 the following parameters:
acceleration amplitude of 10 m/s? within frequency range of 5-80 Hz, may be used as criteria of
vibration impacts for the SSC, which may be exposed to vibration impact during normal
operations.

When some characteristics of vibration impact exceed those stated above during normal
operations, those high characteristics should be taken into account for impact on SSC.

Vibration impacts due to violations of normal operating conditions connected with increase of
vibration over the established operational limits should be taken into account for SSC 1S-1, SSC
IS-2 in order to follow the criteria of limitation of the SSC failure consequences limitation.

2.6.3.3.9 Mechanical shocks

Mechanical shock impacts on the SSC should be taken into account on the basis of the
parameters of possible mechanical shocks in the SSC location places.
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These SSC should keep structural integrity, durability, and work capacity at the most
unfavorable mechanical shock impacts corresponding to the limits and conditions of the NSC
normal operations.

Per GOST 17516.1-90, GOST 25804.3-83 and GOST 12997-84 the following parameters may
be used for the SSC, which may be exposed to mechanical shocks during normal operations:

+ For single mechanical shock — peak shock acceleration — 50 m/s® at duration of 0.5-50 ms;
«  For multiple mechanical shock — peak shock acceleration — 100 m/s? at duration of 2-50 ms.

When shock acceleration characteristics may exceed the stated ones during normal operations
of some SSC, those high characteristics should be specified for impact to the SSC.

In order to limit consequences of failure in accordance with Section 2, the impact of mechanical
shock in excess of what is expected during hormal operations should be evaluated for SSC 1S-1
and SSC IS-2.

2.6.3.3.10 Radiation impacts on systems and components (excluding structures)

Systems and components operated in radiation hazardous conditions should be steady to
impact of ionizing radiations.

Radiation impacts on systems and components should be taken into account on the basis of
possible parameters of ionizing radiations in the systems and components location places.

These systems and components should keep structural integrity, durability, and work capacity at
the most unfavorable impact of ionizing radiation corresponding to the limits and conditions of
the NSC normal operations.

Impacts of ionizing radiation that violate the limits and conditions of normal operations
connected with exceeding levels of ionizing radiation over the established operational limits
should be taken into account for the SSC 1S-1, SSC IS-2 in order to follow the criteria of the
SSC failure consequences limitation.

2.6.3.4 Requirements to systems and components reli  ability (excluding structures)

Nomenclature and systems and components reliability parameters are defined on the basis of
the rules described in GOST 27.003-90 “Content and general rules of identification the
requirements to reliability”.

To estimate the reliability parameters of systems and components the following procedures of
basic standards can be used:

DSTU 2860-94 “Terms and definitions”;
« DSTU 2861-94 “Reliability analysis. Basic regulations”;
 DSTU 2862-94 “Calculation methods of reliability indexes. General requirements”;

e GOST 24.701-86 “Unified standardization system of control systems. Reliability of control
systems”;

e GOST 27451-87 “lonizing exposure measurement instrumentation. General technical
specifications”;

» GOST 26291-84 “Reliability of nuclear plants and equipment. General regulations and
nomenclature of indexes”.

« GOST 25804.2-83 “Instrumentation, devices, gears and equipment responsible for control
over technological processes at Nuclear Plants. Reliability requirements”;
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e DSTU 2915-44"Conditioning and ventilation equipment. Reliability level requirements at
critical failures. Procedure and control methods applied for reliability indexes”.

While selecting reliability indexes in the course of design process, one should follow below
referenced features subdividing systems and components into different types:

« Determinacy of purpose (production of specific/general destination);

* Quantity of probable states (according to operability) in the course of operation;
* Functioning mode (continuous mode /cycling use);

« Option allowing restoration of operability after failure (restoring/non restoring);

« Option allowing extension of technical life time (reparable /non reparable);

* Option allowing technical maintenance (maintainable/non maintainable).

Systems and components reliability requirements concerning failures must be established with
due consideration and analysis of critical failures as indicated in GOST 27.310-95 “Interstate
standard. Reliability applied to technique. Analysis of types, consequences and critical failures.
General provisions”.

Reliability indexes per critical failures must be established in a way not to exceed the
radiological criteria.

The following set of single reliability indexes may be established with regards to systems and
components:

« Absence of failures — average mean-time-between-failures (hours);
« Longevity — service life (years);
* Reparability — maximum time required for restoration of operability (hours).

Note: composition of single reliability indexes may vary in the course of design process. For
instance, the following index is established for absence of failures — probability of failure free
work during the established period. Instead of single reliability indexes complex indexes may be
applied. In any event, nomenclature and quantity of reliability indexes are established in
accordance with the requirements of specific standards (in particular, GOST 27.003-90).

Reparability indexes are established considering complexity and conditions of equipment repair.
Reparability indexes for the equipment located within radiation-hazardous areas have to be
established based on requirements applied to functioning of equipment with due consideration
of optimization of dose rates envisioned for such repair works.

Longevity indexes are established based on designed operation period of SSC (for NSC
operation period should not be less than 100 years), with consideration of potential repair or
substitution of equipment failed.

In particular, for NSC monitoring and control systems relating to SSC 1S-2, one can apply
reliability indexes established for Integrated Automated Monitoring System (IAMS):

¢ Average mean-time-between-failures — 10 000 hours;

« Longevity — service life — not less than 10 years (on condition of repair or substitution of
equipment failed);

* Repairability.
* [For fast recoverable — not more than 2 hours;

* For medium recoverable — not more than 10 hours;
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« For long recoverable — not more than 72 hours.

Redundancy requirements are established based on reliability requirements applied to systems
and components as well as prevention of potential failures. For SSC 1S-1, redundancy of
functions important to safety as well as prevention of potential critical failures shall be reviewed
as top priority issues. When establishing redundancy level, the consequences of failures,
reliability indexes of specific hardware, etc. have to be taken into consideration.

2.6.3.5 Requirements to electromagnetic compatibili  ty on systems and components
(excluding structures)

Instrumentation and control systems and components electromagnetic compatibility shall meet
GOST 29 073-91 “Compatibility of measurement, monitoring and control over industrial
processes hardware. Resistance to electromagnetic noise. General provisions”.

I&C systems and components electromagnetic compatibility shall correspond to requirements of
the following standards:

« Level of radio noise triggered by electrical equipment and other hardware—-GOST 28934-91
and GOST 23450-79;

* Level of NSC monitoring and control systems resistance to impulse noises (spread over
power supply and interface networks) —GOST 29254-91 (EN 61000-4-5);

« Level of NSC monitoring and control systems resistance to nanosecond impulse noises—
GOST 29156-91 (IEC 801-4);

* Level of NSC monitoring and control systems resistance to external electromagnetic field
influence—GOST 29191 - 91(ENV 50 140);

e Level of monitoring and control systems resistance to electrostatic discharges — GOST
29191-91 (IEC 801-2).

Parameters corresponding to level 3 of electromagnetic impact on equipment may be applied to
determine systems and components resistance to electromagnetic influences.

In case specific characteristics of electromagnetic influence may exceed the established ones
(level 3 of electromagnetic impact on equipment), such advanced characteristics shall be
considered when influence on systems and components takes place.

Level of electromagnetic impact on equipment applied for systems and components has to be
established with consideration of potential origin of extreme electromagnetic influences as a
result of violation of NSC operational limits and conditions as well as consideration of probable
consequences of such failures in order to meet criteria on limitation of failure consequences
specified in Section 2.

2.6.3.6  Construction requirements application

Construction requirements for SSC are applied in accordance with Section 2.4.5 of the CDSD,
depending on SSC safety groups and categories:

* For SSC IS-1 — SSC of category | of nuclear and radiation safety according to PiN AE-5.6
«Norms of construction designing of Nuclear Plant with different types of reactors» and
category | of seismic resistance according to PNAE G-5-006-87 «Norms for designing
seismic resistant nuclear plants»;

* For SSC I1S-2 — SSC of category Il of nuclear and radiation safety according to PiN AE -5.6
and category Il of seismic resistance according to PNAE G -5-006-87;
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e For SSC NIS — SSC of category Il of nuclear and radiation safety according to PiN AE -5.6
and category Ill of seismic resistance according to PNAE G -5-006-87.

2.6.3.7 Application of fire safety requirements

Fire safety requirements for SSC are applied in accordance with NSC DCR and “Clarifications
of technical requirements as regards NSC systems and auxiliary objects”. SIP-P-PM-22- 460-
TSN- 102-03, Rev. 3 dated 05.07.06. They are also detailed in sections 2.9.3 and 2.11.2.

Pursuant to these requirements, the categories of fire-explosion and fire spread for rooms,
zones, etc. shall be specified. Category of fire resistance of buildings and structures shall be
specified as well. Also classification of SSC based on impact on NRS shall be considered.

2.6.3.8 Application of power supply requirements

Power supply requirements for SSC are applied in accordance with section 2.11.3.5. According
to these requirements, the categorization of power supply for consumers (systems and
components) shall be carried out. Such processes have take into account impact on NRS.

2.6.4 REQUIREMENTS AND CRITERIA OF LEAK TIGHTNESS FOR NSC BUILDING
STRUCTURES

One of the main functions of NSC CS-1 is provision of localization of the radioactive substances
located in the OS for the purpose of minimization of their impact on the personnel, population
and the environment.

Requirements and criteria on mitigation of radioactive substances exit outside the NSC
protecting contour into environment at NSC normal operation and critical events are specified in
item 2.6.1.

Releases and discharges of radioactive substances are possible by organized ways through
systems of ventilation and sewerages, and also unorganized ways (in particular, through lacks
of solidity in building structures). Further technical requirements are given to limiting releases
and discharges by unorganized ways.

The main form of radioactive substances which can fall outside NSC CS-1 limits are aerosols
and a dust, including:

* Aerosols and dust which currently are available in the OS;

e Additional volumes of aerosols and dust, which will be generated during activity on
dismantling the OS unstable structures, during activities and to the management of
attendant FCM and other RAW, and during accident conditions such as dropped loads over
the central hall or collapse of the object shelter;

* Submicron fractions of radioactive aerosols, generated by the surfaces containing fuel;

During NSC operation, the radiation protection of the personnel, population and the
environment will be provided with implementation of complex of measures on restriction of
spreading the radioactive substances both inside NSC and outside, including (but not being
limited):

e Organization of dust suppression including use of local dust suppression systems at
performance of separate works on dismantling and RAW management;

« Development of ventilation and gas purification systems including organization of local
ventilation in work areas with the high dust release and generation of aerosols;
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e Zoning of NSC CS-1 rooms;

* Application of technologies of FCM and other RAW management providing minimum dust
release and generation of aerosols;

e Packing RAW;

« Radiation monitoring of contamination of the air inside NSC CS-1 and outside;

* Acceptable level of reliability of the OS existing structures being protective barriers;
« Performance of a confining function by enclosing structure NSC;

* Decontamination measures.

Enclosing NSC structure is the last barrier on a way of radioactive substances release outside
its limits that causes necessity to establish the criteria and requirements of leak tightness. The
Contractor during designing will determine quantitative criteria of leak tightness.

Release of radioactive substances outside NSC limits depends, mainly, on a design of butt
joints of protecting contour elements and presence of various openings, particularly:

* Joints between roofing elements of the arch and wall panels;
* Adjunction of NSC CS-1 to the OS existing structures;
« Window and doorways, gate.

The extent of air-tightness (allowable thinness) of NSC enclosing structure should be
determined proceeding from criteria of radiation safety provision under normal operation and the
potential accidents stated in item 2.6.1 of this document.

Designing these structures should be performed similarly to designing of structures of industrial
buildings of class | [1.7.7]. Design solutions of butt joints shall exclude precipitation water
penetration inside NSC.

For the purpose of monitoring of uncontrolled releases from NSC, carrying out a radiation
monitoring of radioactive substances concentration in air close to the most probable places of
these releases (particularly, in places of adjunction of NSC elements to the OS existing
structures) is required. In case of excess of controlled levels of radioactive substance
concentration in these places, it is necessary to provide possibility of elimination of the
occurrence of leakages and/or implementation of other compensating measures.

The Design will address and justify the certain specific design solutions on connection of
elements of enclosing structure and requirements to their control over manufacturing and
erection, and may be, under operation as well. At the Design stage, with use of detailed
decisions on joints and process openings, the specified calculations of uncontrollable releases
will be performed and recommendations on their minimization will be developed.

The Design will (SAR) show that ingress of water from hydro-geological environment into NSC
and from NSC into hydro-geological environment (unorganized discharge) is impossible or it
does not result in excess of the established rules and quotas.

Constructive decisions should avoid atmospheric precipitation ingress inside NSC.
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2.7 REQUIREMENTS AND CRITERIA OF TEMPERATURE AND HU MIDITY

The main requirements for NSC CS-1 temperature and humidity mode are to prevent
condensation inside the confinement. The main technical measures for provision with
temperature and humidity mode inside NSC CS-1 are the following:

e Supply heated atmospheric air into the Arch annular space;
e Supply a limited amount of atmospheric air into the space under the Arch.
The air supply mode and the air supply rate will ensure:

« Prevent humidity condensation in the space under the Arch and on the internal Arch
surfaces;

* Prevent humidity condensation on the external surfaces of the existing Shelter to minimize
generation of LRAW;

« Minimal required air supply rate to exclude dust suspension or transport.
Please see other temperature and humidity criteria in Section 2.11 and 3.2.

At the Design stage a detailed NSC CS-1 thermal analysis, considering the thermal properties
of the structure, Shelter, and Arch thermal insulation of NSC CS-1 building, all thermal physics
parameters of the existing Shelter and technological processes, that utilize heated water
solutions. Also it is necessary to take into account moisture ingress from OS into NSC due to
water evaporation taking place at OS. Thus, it is necessary to use conservative evaluations of
intensity of moisture ingress from OS into NSC, assuming that 380 t of water from OS will
evaporate in a year [3.27], and taking into account dynamics of this scope change depending
on temperature and humidity mode in OS and NSC.

Based on the analysis results, the most optimized solutions that meet the above conditions will
be proposed.
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2.8 RADIOACTIVE WASTE MANAGEMENT

2.8.1 GENERAL REQUIREMENTS FOR WASTE MANAGEMENT

During development of NSC CS-1 Design, the RAW management will be reviewed under
construction and its operation, including activity of NSC CS-2.

The Design of SC-1 NSC will develop a procedure for the RAW transportation to the temporary
storage location on existing and built ChNPP objects as well as indicate the directions for RAW
transportation, temporary storage, reprocessing and disposal.

The NSC CS-1 design scope does not include modification or addition to the systems for
management of RAW applicable to existing facilities and facilities under construction on ChNPP
site.

NSC SC-1 management systems of operational RAW will ensure bringing all the types of RAW
to the level of acceptance at the operating and established SSE ChNPP systems.

The NSC design will develop the system for RAW management, encountered during the
construction of the Safe Confinement (excavation for foundation). The NSC design will also
provide for RAW management (including FCM), allocating in man-caused layer only in areas of
implementation the excavator works.

The NSC SC-1 Design of RAW management system will include also a collection of liquid RAW,
detected or generated in the course of NSC CS-1 construction and dismantling/ reinforcing the
SC, caused by construction of NSC CS-1.

System of LRAW management will ensure collection and radiation monitoring of primary and
secondary LRAW, and hand them over to the ChNPP LRAW management system, in
accordance with the Employer’s acceptance criteria for LRAW.

The Design of NSC CS-1 will contain the following steps:

« Quantities of waste to be generated for each classified type of waste related to the
management of RAW during the NSC CS-1 and dismantling of VS-2;

« Justification of adequacy and validity of RAW sorting (PM) by classes and types, according
to the criteria, given in Item 2.8.4;

e Justifications of soils application of A-S1 type (see table 2.8-2) for backfilling taking into
account radioactive contamination levels in locations of foundations. The soil contamination
level suitable for backfilling should not exceed soil contamination level in locations of
foundations. Backfilling is carried out by the scheme: the bottom layer with use of not
contaminated soil till Elevation not less than 1 m higher than the top Elevation of ground
waters oscillation — average layer with use of contaminated soil of A-S1 type - the top layer
(shield) from not contaminated soil of not less than 0,5 m thickness. Soils of A-S1 type are
divided by criteria of suitability for backfilling depending on the place of assumed filling for A-
S1-1, A-S1-2 and A-S1-3 as it is specified in item 2.8.4.

Design power required for RAW management activities and power sources will be provided in
NSC SC-1 Design.

At the NSC SC-1 Design stage, in order to minimize the RAW volumes at NSC construction and
operation programs will be developed of RAW minimization will be developed, including the
following:

+ Minimization of structural members to be decontaminated;

« Minimization of generation of secondary RAW,
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« Ultilization of the efficient sorting methods;
« Ultilization of easily decontaminated materials.

In order to minimize the RAW volume, preference will be given to design solutions that envision
minimum possible excavation of contaminated materials and equipment.

Requirements for creation of the system on management with RAW at NSC operation are also
given in items .2.11.

2.8.2 SRAW MANAGEMENT

At SRAW management, the technologies will be selected on the following basis:
+ Radiation and other characteristics of RAW;

¢ Compliance with safety standards;

* Compatibility with existing technologies applied at the OS and ChNPP and designed for
NSC;

* Minimization of RAW volumes.

At the construction and operation stages of NSC and its infrastructure, SRAW management will
be oriented to the maximum reasonable extent towards the existing RAW management
infrastructure at OS and ChNPP.

2.8.3 LRAW MANAGEMENT

NOVARKA will develop the design of liquid RAW management system: that is, collection of
liquid RAW for their removal from NSC into ChNPP RAW management system.

The LRAW management facilities will ensure collection of primary and secondary LRAW, and
hand them over to the SSE ChNPP LRAW management system in accordance with the
acceptance criteria.

Liguid Radwaste acceptance criteria for the ChNPP floor drain collection system and Liquid
Radwaste of the ChNPP are provided in Table 2.8-1 [3.17].

Table 2.8-1. Criteria for Acceptance of Shelter Lig uid Radwaste to ChNPP Floor Drain
System

Parameter Numerical value
pH 4-12
Total salt content to 50 g/l
Total beta- and gamma-activity concentration to 1,85-10° Byl
Total content of transuranium elements to 3,7-1OZBq/I
Total rigidity to 0,2 mg-equiv/l
Sulfates to 7 mg/l
Phosphates to 2 mg/l
Chlorides to 30 mg/l
Oxalates to 3 mgl/l
Petroleum products to 2 mgl/l
Surface-active substances to 25 mg/l
Film-forming substances absent
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At excess of the above acceptance criteria LRAW from NSC special sewerage system will be
transferred to the intermediate tank-receiver of LRAW preliminary processing site where LRAW
will be cleaned from organic connections and transuranium elements. The site will be created
within the specific SIP project. The Employer will determine locations and will give to NOVARKA
the initial data on NSC special sewerage system connection to intermediate tank-receiver. The
integrated scheme of management with LRAW ChNPP is described [3.17].

More thorough diagram for collection and removal of OS LRAW is present in item 3.8.2, Section
3 of the present document.

28.4 EXEMPTED WASTE MANAGEMENT

Any radwaste management concept anticipates separation or selective collection of non-
radioactive substances, removed in NSC construction and its following operation.

NOVARKA'’s activities in the Exclusion and Absolute (Mandatory) Resettlement shall be
governed by reference levels, exemption levels and action levels as regards contaminated
facilities as set forth in [1.6.4].

As per the “Integrated Radwaste Management Programme for the Stage of Chornobyl NPP
Shutdown and Shelter Object Conversion into an Ecologically Safe System” [3.10] SSE ChNPP
envisages establishment of limited contaminated substances exemption from regulatory
oversight for ChNPP Industrial Site, NOVARKA shall consider the subject document in its
operation following its approval.

2.8.5 PROCESS MATERIAL MANAGEMENT

During earthwork, the ChNPP contaminated soil management experience will be taken into
account (construction of Change Facility, Ramp, Stroybases Utilities, implementation of
stabilization measures).

According to [3.18] till the beginning of works of NOVARKA the following prime preparatory
works will be executed:

« Dismantling of pioneer wall “berm” to the south of Turbine Hall, 32 m on the south from row
A

e Clearing, layout and excavations (vertical layout) for the territory of construction of NSC
axial foundations.

These prime works include withdrawal and removal of a basic scope of contaminated PM. As a
result of the stated works the territory of construction of NSC axial foundations will be bring up
to the following status. The vertical layout (trenches for the axial foundations) is carried out till
high-altitude elevation 113.5 m. Expository dose rate on the Elevation and lateral surfaces of
trenches will not exceed 30 mR/hour on 10 cm distance from a surface.

Design control levels of radiation parameters for various sites for the period of construction and
erection works on NSC CS - 1 creation are proved by NOVARKA in the design documentation
and further are specified and detailed in works execution projects on NSC CS - 1 construction.

Management with soils and other process materials (PM) at excavations will be carried out at
compliance with requirements of the document “Classification of soils and other materials
resulted from the SIP ground work at the Shelter”.

According to Radioactive Substances contamination level PM are obligatory break down into
the following major classes:
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Class A denotes PM of Radioactive Substances low contamination level, temporary stored at a
specific area within SSE ChNPP site. It is equipped for PM temporary storage according to the
design subjected to approval by SSE ChNPP and agreement by regulatory bodies. Part of the
PM of such class can be released for further construction of the SIP facilities.

Note. The definition of temporary storage in this document does not include the process of PM
accumulation up to amount sufficient to load a transportation truck and carry it to either
temporary or final disposal. The technological process and relevant criteria for PM accumulation
are defined in the management plan for soil excavation.

Class B denotes PM of Radioactive Substances intermediate contamination level which is
disposed at near surface storage. In case if part of PM cannot be disposed it becomes a subject
to containerization, temporary storage, and subsequent disposal in compliance with
requirements for Intermediate RW (IRW).

Class C denotes PM of high contamination level of Radioactive Substances, which radiological
characteristics relate to HLRAW. Such PM are stored at the temporary HLRAW storage at SSE
ChNPP industrial site.

PM breakdown within major classes:

« Type A-S1 - soil which radiological and technological characteristics fits for construction of
the SIP facilities;

» Type A-S2 — soil which radiological/technological characteristics does not fit for construction
of the SIP facilities;

« Type A-T — man-made materials (concrete, metal structures and other similar objects).

PM referred to a type of “soil” can include small size man-made inclusions. The maximum size
is determined and justified by the design documentation.

In Class A it is acceptable to separate PM from the other types which are subjected to entire
exemption from regulatory control (type A-R). It is not obligatory that PM of A-R type be placed
at the interim storage site.

A-S1 soils are divided into A-S1-1, A-S1-2 and A-S1-3 in accordance with the backfilling criteria
depending on the site for the provided backfilling.

If transportation of certain A-T types to the temporary storage leads to significant delay in the
excavation SSE ChNPP is entitled to make a decision to relocate this material beyond the work
area and store it nearby. If necessary, appropriate radiological protection shall be provided.
SSE ChNPP Resident Inspection and Chief Sanitary Doctor must concur with this decision.

Listing of radiation criteria according to which PM are segregated includes the following
parameters:

« EDR- exposure dose rate (maximum value at 1 m distance from PM);

* A - specific volumetric activity of alpha-emitters;

* Ay - specific volumetric activity of beta- and gamma-emitters;

* Aq - specific surface activity of alpha-emitters;

* Ag - specific surface activity of beta-emitters.

A and Agg parameters are used only for PM without volumetric contamination.

PM are segregated in accordance with the numerical value of radiation criteria as stated in
Table 2.8-2.
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Table 2.8-2. Numerical values of radiation criteria  for PM segregation

E3 £3

A A A A
Class Type EDR, Ve vBy: sa ) A
PM PM mR/h Ba/kg Ba/kg Ba/kg partlcﬁﬁr/]cm :
A-R Up to 0.03 Up to 100 | Up to 10* N N
A A-S1-1 |Uptol N N N N
A-S1-2 [ from 1 Upto 10 N N N N
A-S1-3 | from 10 Up to N N N N
30
A-S2 from 30 Up to N N N N
50
A-T Up to 50 N N Up to 80 Up to 8000
B from 50 Up to | Upto 10° Up to Over 80 Over 8000
1000 10"
C Over 1000 Over 10° | Over 10" N N

* - Parameters Agq U Asg are used exclusively for PM which has no volume contamination
N - Not regulated.

Class B of PM is also segregated in accordance with radiation criteria at least up to the near-
surface storage facility.

Radiation contamination of AT PM which can be timely located at the territory near the work
implementation zone should not exceed the reference levels established for this territory.

Methodologies and scopes of dosimetric monitoring which allow us to segregate PM in
accordance with the established radiation criteria with the required accuracy and reliability are
determined and justified by the design documentation. In particular, it is stated and justified the
volume of PM in accordance with which the monitored parameters are averaged.

NSC CS-1 should not create essential obstacles to removal of technogenic soil inside and
outside NSC at subsequent NSC operation phases.
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2.9 INDUSTRIAL SAFETY REQUIREMENTS

29.1 INDUSTRIAL SAFETY

The technical solutions in the design will be developed taking into account the requirements of
NLD and ND in the area listed in Attachment A2.1

Section of the Design will be developed in format and scope sufficient for justification of safety
provided in documents relative to fire and industrial safety and protection of labour.

It will be taken into account, that NSC in respect to ensure the industrial health and safety are
characterized by the following specifics:

* Unstable Shelter structures;

« Complex radiological conditions that require high intensity of work performance and
sufficient turnover of workers;

< Ultilization of non-standard technologies, equipment, tools and devices.
The industrial health and safety will cover the following areas:
* Electrical safety;

« Protection against fall, collision and touching structures/components in the access routes
and at work sites;

* Protection from possible structural collapse, load falls;

* Protection from toxic or chemically active material (including chemical substances, to
prepare decontamination and dust suppression/fixative dust and airborne particles);

« sufficient lighting of work places;

« provision of the required climatic conditions at the work places (temperature, humidity);
* Protection of other hazardous and detrimental industrial factors.

The main criteria for industrial safety are as follows:

* Non exceeding the maximum allowable parameters and characteristics of hazardous and
detrimental factors included in the normative documents:;

* Organization of the industrial safety to prevent deterioration of radiation parameters at WP
during fulfilling of works.

 Meeting requirements for work organization, aimed at ensuring health and safety,
requirements for equipment and processes, requirements for structures in terms of safety
assurance, and requirements for safety equipment.

The industrial safety actions will be compatible with the radiological protection approach.

2.9.2 INDUSTRIAL SAFETY AND LABOUR PROTECTION DURING CONSTRUCTION
AND ASSEMBLY WORKS

During implementing the NSC CS-1 buildings and assembly works based on the normative
documents, Program of provision with the industrial safety and labour protection during SIP
projects [1.12.13] each NOVARKA will develop and transfer for ChNPP submittal the Program
of the Contractor’s labour (LPP) taking into account the specific features of contract works.
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LPP will be a main program, describing in a whole the program of labour protection, containing
information about NOVARKA's safety system applied during the work implementation,
measures which will be used in order to obtain a guarantee for everybody for observance of this
program and the way of the program realization by all the participants. At the least, LPP will
contain the following data:

Purpose of Program;

General description of the scope of work and scheduled contract measures;
Distribution of duties and subordination under supervision of the industrial safety;
Main safety measures and precaution during work implementation;

Provision of measures for NOVARKA safety;

Main requirements for the personnel training;

Requirements to availability of required personal protective equipment;

Common approach to required training and certification of workers and managers;
Necessary documents for compliance testing/ inspection of construction equipment;
Description of medical care, available at the site and coordination with other services;

Order of notification about the incidents relative to safety, including the telephone numbers
of Contractor’s contact persons;

Emergency response and order of evacuation.

Official responsible to implement the S&H regulations.

Besides, the special labour protection programs for works implementation will be developed as
a part of each Design for Work Execution Plan (WEP). Before start up of activity at the site, the
requirements for safety assurance with SSE ChNPP will be agreed. Section of WEP subjected
to safety assurance will contain, at the least, the following:

Brief description of the work scope and designed WEP measures ;

Analysis of risks with indication of well-known and assumed dangers, including the industrial
and radiation risks;

Specific safety protection measures during work implementation;

Any changes of LPP, relative to arrangement of safety assurance measures at the industrial
site;

Specific requirements for the personnel training;

Required individual protection means, including the determination of their number and
source of delivery (Contractor or SSE ChNPP);

Requirements to qualification of workers (riggers/crane operators/welders, etc.);
Required documents for compliance testing/ inspection of construction equipment;

Description of applied hazardous chemicals, their effect on human body; personal protective
equipment; management of these substances;

Description of potentially hazardous equipment, list of required protective devices and
blocking devices;

Measures to mitigate the potential risk if there are no hoisting mechanisms in the OS for the
workers manually relocating cargo;
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« Measures to mitigate the effects of extreme temperatures;
« Official responsible for safety assurance.

WEP for construction will be developed by NOVARKA. WEP contains the detailed description of
works; work order ands safety justification. WEP will include the safety assessment of works to
be performed. It specifies the work-dependent dangers and feature proposed to decline the
risks.

NOVARKA will assume the measures necessary for the personnel access to the Exclusion
Zone and the industrial site.

NOVARKA will be responsible for his personnel arrival to the site with corresponding PPE and
LP technique indicated in WEP. Work of the personnel at the industrial site without appropriate
means and LP facilities is forbidden. All the delays caused by the lack of such means will be the
responsibility of NOVARKA.

NOVARKA will determine types and number of the individual protection means and LP
technique which are required to fulfil their scope of works as well as to provide its availability.

2.9.3 FIRE PROTECTION

Based on the requirements of normative documents, the category of fire explosive and fire
danger, will be determined in the Design. Category of rooms according to fire explosive and fire
danger, and fire —resistance characteristics for building structural will be specified during NSC
CS-1 Design phase. Reasoning from the OS status as radiation and nuclear —dangerous object
and taking into account the specific features and value of the fire load of it, concrete
requirements for fire safety subsequent upon ND, which set forth in Attachment 2.1, Norms and
standards, will be considered and justified.

Reasoning from potential fire impact onto radiation and nuclear safety, fire safety provision in
the NSC rooms will be realized in the course of its design and construction due to the
performance of technical and organizational measures. Criteria of technical fire-resistance
measures will be, as follows:

* Provision with high level functioning reliability of the protected facilities, affecting the
radiation and nuclear safety due to reservation and physical division accompanied with fire —
protection barriers;

* Creation of fire alarm system and fire fighting system;

e Assurance of high-level reliability for the fire-proof systems and equipment due to
reservation, division of functioning channels, functioning dependability of various fireproof
means.

NSC is attributed to 1st category of fire resistance, and category of fire explosion and fire
danger will be considered in compliance with [1.3.15].

Based upon the fire danger analysis the main organizational and engineering measures on NSC
fire safety assurance in compliance with operating normative documents of Ukraine will be
developed at the subsequent design phases.

Measures on fire safety assurance realizing in the course of the NSC construction will
correspond to the Ukrainian operating fire safety requirements.

Taking into account that the fire may have a potential impact on the NSC radiation and nuclear
safety, fire safety measures will be developed taking into consideration the following main
principles of “defence in depth” principles:

* Fire prevention;
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Early detection and effective extinguishing of fire;

Prevention of fire spreading outside the permissible boundaries, if the fire was not
extinguished on time.

The single failure principle will be taken into account, as fire is viewed as a specific impact and
an initial internal or external event. It is also assumed that two or more fires may not occur
simultaneously.

Fire will be prevented through prevention of combustible medium generation and/or prevention
of ignition sources within combustible medium.

The combustible medium will be provided through one of the following measures or their
combination:

Maximum possible utilization of non-combustible or limited combustible substances and
materials;

Limiting amounts of combustible material, located locally; arranging them in the most safe
way (to prevent generation of dangerous airborne mixes with excessive explosion pressure,
exceeding 5 kPa);

Enclosing combustible media (special fire chambers and compartments, use of insulated
chambers, cabins);

Maintain explosion safe combustible concentration;
Install fire hazardous equipment in isolated rooms (fire chambers and compartments);

Utilization of devices that protect production equipment with combustible materials from
damage and accidents;

Install breakers, switches, shutoff valves and other equipment (also on ventilation ducts).

The generation of ignition sources within the combustible medium will be prevented through one
of the following measures or their combination:

Utilization of plant and equipment (also for erection purpose), that does not have the ignition
sources;

Utilization of electric equipment designed to operate in the fire/explosion hazardous areas;
Utilization of quick response systems that turn off possible ignition sources;

Observation of electrostatic safety regulations;

Lightning protection;

Utilization of spark free tools in working with combustible liquids and explosive dusts;

Eliminate conditions for thermal, chemical and/or microbiological spontaneous combustion
of the process combustible materials.

Fire prevention will be performed through the main following activities:

Implement organizational measures, including works performance regulations at detail
design stage;

Apply fire safety technologies of work implementation;

Utilization of fire rated construction material with standard Category | of the fire resistance at
NSC CS-1 Design stage;

Apply incombustible cable (for instance, with index HIM) and conduct materials; install cables
through, fire barriers, and insulate cables with fire-resistant coating;
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« Minimize the amount of combustible and explosive substances and materials at detailed
design stage;

* Minimize fire load on the new NSC structures at detailed design stage.

Early detection and effective extinguishing of fire will be ensured through the following:

« Equip NSC rooms with automated fire alarm system , as required ;

* Equip NSC rooms with fire extinguishing system, including automated system, as required;

» Equip technological and auxiliary NSC facilities with the smoke protection system, that shall
primarily exhaust smoke and/ or provide for positive air pressure along personnel
evacuation routes;

* Equipment all regularly and periodically rooms and working places with fire extinguishers
depending on the purpose of premises and nature of fire load;

e Install automatic water curtains in passages from old OS structures to the new ones and in
the passage to the Unit3 at detailed design stage, as required,;

* Equip NSC rooms with fire hose cabinets provided with primary fire extinguishing means
and fire hoses, shut-off valves and nozzles

« Ensure prompt notification and evacuation of workers;
< Utilization of personnel safety equipment at detailed design stage.

Fire alarm system, warning system, fire extinguishing system and system of smoke protection
will be integrated with each other and ventilation systems.

Prevention of fire spreading beyond the permissible boundaries will be assured through the
following:

* Implement design and process solutions according to the requirements of current fire safety
normative documents;

e Localize fire through creating fire-resistant barriers and/or fire zoning;

e Equip ventilation systems with automatic fire dampers, preventing fire expansion to the
adjacent rooms.

The detailed requirements and design criteria of fire safety are laid down in section 2.11.

The detailed evacuation plans will be developed to protect the personnel from fire at the NSC
CS-1 Design stage. The access routes for fire subdivisions and fire equipment will be designed
at the same stage.

The Design will address to fire prevention measures required to provide the Site with temporary
or permanent fire water sources, access roads and passages. In addition to that, demolition of
facilities that are not used in the construction process and do not have required fireproof baffle
walls will be assumed, as required.

The Site and working places will be furnished with the adequate number of primary fire -
extinguishers in accordance with the appropriate regulations. The access roads and fire-fighting
vehicle lots will be constructed along the NSC outside perimeter.
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2.10 ENVIRONMENT

The objective of the EIA is the determination of reasonability and appropriateness of the
NSC design decisions including activities during the preparatory period, construction,
commissioning, operation (including dismantling of unstable structures, further routine
operation and possible removal of FCM and other RW) and it's decommissioning with
substantiation of commercial, technical, organizational, sanitary, state-legal and other
measures on environment safety assurance.

NOVARKA will submit an Environmental Impact Assessment (EIA), developed on the basis of
the existing EIA for the Conceptual Design, together with the design together with other safety
related documentation: Safety Analysis Report (SAR) and Sanitary Compliance Report (SCR).

The EIA of the NSC will be developed in accordance with DBN A.2.2-1-2003 “Structure and
contents of the environmental impact assessment (EIA) materials during design and
construction of enterprises, buildings and facilities” [1.6.1].

The EIA-NSC will be developed taking into account the existing Object Shelter (OS) as well as
projects envisaged for implementation at the OS within the SIP as the NSC components. In
particular, EIA-NSC will analyse and provide information on the facilities, systems and
components (FSC) existing and being created at the OS to be used in the NSC.

The EIA-NSC will:
« Demonstrate integration of the OS FSC and NSC;

* Apply comprehensive approach to analysis of the NSC environmental safety, considering
the OS as the NSC component.

EIA-NSC will be developed based on the following:
« Effective Ukrainian environmental legislation;
¢ NSC design documents (DD-NSC);

e Design criteria and requirements (DCR) for the NSC concurred by the Ministry of
Environment;

« Strategy of further NSC implementation concurred by the Ministry of Nature;

* Programmes and plans for safe activities at the OS concurred by the Ministry of Nature,
including radioactive waste (RW) management program.

Comments and recommendations by the Ministry of Nature will be addressed, including those of
the expert conclusions.

Justifications in the EIA-NSC will be provided step-by-step for separate parts of the NSC
design, in compliance with sequence of its construction, commissioning and operation as
determined in the “Strategy of further NSC implementation” [1.12.11]. In the progress of the
Strategy implementation EIA-NSC will be revised and completed. Sequence of development
(revision, completion) of EIA-NSC is described in the “Licensing Plan during the NSC project
implementation” (LP-NSC) that is attached to the “Licensing Plan during realization of the
Shelter Implementation Plan projects at the “Shelter” Object of the SSE Chernobyl NPP. Phase
2" (LP-SIP).

The EIA-NSC will provide the following:
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« Detailed justification of compliance with the requirements of environmental legislation of
specific stages of the NSC commissioning stages creation and respective conversion of the
OS as well as specific types of activities and operations during these stages;

« Justification of compliance with the requirements of environmental legislation in principle
during the further stages.

This is related to the following NSC commissioning and the OS conversion stages:

» First NSC commissioning stage “protective facility with process life-support systems and
needed infrastructure”;

« Second NSC commissioning stage “infrastructure for dismantlement of the OS unstable
structures” and respective stage of the OS conversion “early dismantlement”;

e Further NSC routine operation;

« Third NSC commissioning stage “technologies and infrastructure for removal of fuel
containing materials (FCM) and other RW and their further management” as well as
respective stage of the OS conversion “FCM and other RW removal”;

¢ NSC decommissioning.

Where information explaining and illustrating the data provided in the EIA-NSC is summarised
in the DD-NSC, references to the respective parts of the documents will be provided.

Links will be established between EIA-NSC and SCR proving compliance with the sanitary
legislation, as well as SAR-NSC justifying ensuring of the nuclear and radiation safety (NRS).

On this basis, it is noted that:

e Output data used for NRS, environmental safety and sanitary and hygiene justification is
provided in the separate integrated document;

« Summary of the certain EIA-NSC sections with references to the respective components of
EIA-NSC or SAR-NSC is provided, if these components contain required justification.
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2.11 TECHNICAL REQUIREMENTS AND CRITERIA FOR DESIGN OF TECHNICAL
AND PROCESS SYSTEMS

NOVARKA will design:
e Monitoring and control systems of NSC CS-1;

Integrated control system (ICS);
¢ NSC Monitoring systems:
* Radiation monitoring system (RMS);
e Structures & Foundation Monitoring System (SFMS);
e Seismic Monitoring System (SMS).
» Fire Safety System of Arch and Auxiliary NSC Facilities;
* Process and Operation Support Systems of Arch and the Auxiliary Facilities:
e Internal Transport system;
e System of Heating, Ventilation and Air Conditioning;
* RAW Management system;
» System of Power Supply and Equipment;
e System of Communication and Industrial TV;
« System of Water Supply and Sewage;
e System of Sanitary Treatment of Personnel and Decontamination.
e Auxiliary facilities.
The reservations made for the CS-2 are provided in section 3.7.

2.11.1 MONITORING AND CONTROL SYSTEMS

2.11.1.1 General Requirements for Monitoring and Co  ntrol Systems

The control and monitoring systems together with technological, electrotechnical and other
systems will ensure nuclear, radiation and industrial safety, reliable and efficient operation of
process equipment.

The monitoring systems will be designed with rely on an optimised to minimize manufacturing
and operating costs, as well as to minimize personnel doses in installation, maintenance and
repair of systems components in high-radiation areas. Possible configurations of the monitoring
system will be analyzed; the most optimal ones will be selected on the ALARA basis.

2.11.1.2 Integrated Control System

In compliance with par. 20 of Appendix 2 to the Strategy, the NSC Commissioning Stage-1 (CS-
1) Contractor will provide the following:

1. ICS (upper level):
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< All necessary equipment, equipment of the central and, if necessary, local control panels
(excluding local panels intended for controlling the dismantling process) considering
NSC CS-1 needs;

¢ NSC CS-1 integrated control;

« Back-up equipment and connection points of NSC CS-2.
2. ICS (lower level):

* SMS — completely;

e SFMS - completely;

« RMS - equipment taking into account needs of both commissioning stages; radiological
monitoring of NSC CS-1, connection points of additional instrumentation channels for
NSC CS-2;

¢ Crane equipment monitoring and control system — completely;

e NSC operation support systems (NSC CS-1 considering needs of NSC CS-2).
As a minimum, the lower-level ICS for NSC CS-1 will be composed of the following systems:
* Radiological monitoring system (RMS);
e Seismic monitoring system (SMS);
e Structural monitoring and foundation monitoring system (SFMS);
¢ Crane equipment monitoring and control system;
* NSC CS-1 operation support systems:

* Heating, ventilation and air conditioning system;

« Water supply and sewage system;

e Electric power supply system;

» Dust suppression system;

* System of control and technological processes management (as required) at the level of
connection with Central control panel of data management about basic parameters and
faults in the equipment components of these systems with possibility of their start/ stop.

The criteria and requirements in this section apply to the scope of the upper-level ICS.

The NSC ICS will be designed taking into account interconnection with the Shelter Integrated
Automated Monitoring System (IAMS) and Integrated Shelter Database (ISDB) being developed
under SIP Tasks 17 and 18. To support the data link between the NSC ICS and Shelter IAMS,
an appropriate server may be proposed.

The NSC ICS will interface with the following independent systems:
* Fire safety system;
» Access control system.

The NSC CS-1 ICS will provide continuous monitoring and control of various NSC systems for
the full lifetime of the NSC. This will be achieved by developing a system that is open (i.e. limits
the use of proprietary devices, interfaces and protocols), extensible, modular, reliable and
secure.
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For the operation support systems, permanently attended local control panels will be
envisioned. The other systems that are spread over the facility, as well as systems that are
controlled from the local control panels, will be controlled from the Central Control Panel (CCP).

Control is defined as monitoring, automated and remote control, technological protection and
blocking, alarm and filing of information.

The Head Facility Operator will be stationed at the CCP. The local control panels will have
workplaces for operators of individual systems.

The monitoring systems will be distributed, multifunctioned, providing with data processing, and
will be intended for permanent real-time performance.

The monitoring systems will be operated independently and provide for collecting, processing,
accumulating, displaying, analyzing and filing the data inputs, issuing the reports and perform
other necessary functions.

The following requirements will be met:

« The systems will have a modular structure and self-diagnosis function to provide for prompt
detection and elimination of faults;

e The systems will be opened, i.e. provide for extension of the functions and the number of
parameters monitored;

« The principles of permanent memory and emergency backup will be used for data storage.
The systems will ensure:

* Alarm signals when operating limits of monitored parameters are reached or exceeded;

* Transfer of processed data to the upper-level system;

« Filing of data when the upper-level systems fail.

ICS Architecture

The ICS will constitute a fully integrated, microprocessor-based control and monitoring system
having a functional configuration and shall be physically distributed.

The system will have a user-friendly graphical interface for viewing geo-schematic
representations of the NSC subsystems and will also support methods to easily create and
maintain databases and displays required for operation.

The ICS will be an “open” system in compliance with [3.10], as well as have the ability to
operate on a variety of computer hardware platforms and support a variety of communication
protocols.

The ICS will have functionally and geographically distributed architecture comprised of similar
satellite programmable logical controllers (PLC) and data acquisition units linked to human
machine interface units on the central and local control panels by a redundant high-speed local-
area network. The number of panels will be adjusted to minimize field wiring and provide local
control on a subsystem basis during the NSC CS-1 Design Phase. The NSC CS-1 design will
examine zones where field panels are to be placed, including panels for future NSC CS-2
systems.

The system will be designed so that any operator's station can be configured to read
inputs/outputs for any controller on the data highway. Operator screens will be in Russian
language. System controllers will be impervious to power interruption.

Each ICS panel will be provided with an uninterruptible power supply (UPS) capable of 90-
minute continued operation of the ICS after power loss. PLC distributed throughout the process
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will utilize dedicated UPS sized to provide continuous operation for 90 minutes after a total
electric power failure. As an alternative, the Contractor may propose central uninterruptible
power supply for the system.

The power units will be mounted and housed in the same control enclosure with PLC if possible.

The UPS units will permit full operation of the processor, /O and operators’ screen for a time
after a complete voltage failure.

The process logic, both analog and discrete, will be executed by local mounted PLC. The
control panels will be located at CCP or local points to minimize field cabling.

Controller that are used for critical or safety related logic will be triple modular redundant (TMR).
TMR is a fault tolerant control system that identifies and compensates for failed control system
elements and allows repair while continuing an assigned task without process interruption.

TMR employs three isolated, parallel control and diagnostic systems integrated into one system.
The system uses 2-out-of-3 voting to provide high-integrity, error-free uninterrupted process
operation with no single point of failure.

Redundancy of field instrumentation is not envisioned at this time but will be examined more
closely during the NSC detailed design phase. Non-safety related data will be controlled by
conventional simplex PLC’s controls.

The systems will be designed with use of industrially-tested hardware. New hardware will be
applied only after in-situ or field testing.

Peer-to-peer communication will be handled by a redundant high-speed local area network
(LAN).

To eliminate dependence on the communication network, all safety interlocks for a given
technological process will be restricted to a single PLC processor/chassis. Safety interlocks
between technological systems will be implemented with discrete, hardwired inputs and outputs
so that interlocks will not be compromised by LAN performance or failure. This includes such
items as emergency trip initiators and protective devices for equipment.

ICS software will be configured around open and easily maintained software products;
application of custom-made solutions is not recommended. The main operational system for
servers and workstations is Microsoft Windows.

Data exchange between PLC, operators’ workstations and other NSC subsystems will be
carried out using OLE technologies.

The graphic interface of operators’ workstations will be provided by a configured standard
application with graphic user interface and working with use of OLE program technology.

Control system configuration/programming will follow programming guidelines adhere to four
languages: Function blocks, Structured text, Ladder logic n Sequential function charts.

ICS protection system includes protection means of hardware and software.

The ICS access control system will use as a minimum a multilevel password system. The ICS
will be protected from intrusion from external systems by a data tracing and management
system via firewall protection. Telephone line modems will be treated as external systems.

2.11.1.3 Radiological Monitoring System (RMS)

The radiological monitoring system (RMS) will ensure the monitoring of parameters of
characteristics of radiation sources in order to determine doses to people and radiation situation
of industrial and natural environment. This section describes basic criteria and requirements
related to the scope of NSC radiological monitoring. This does not concern the radiological
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monitoring program as a whole since Shelter monitoring is provided by other systems, with
which interface shall be established.

NOVARKA will provide a full-range RMS adequate for protection of personnel and the
environment in operation and maintenance of equipment, systems and facilities of NSC CS-1.
The RMS will assume for a reserve for NSC CS-2, as shown below.

The NSC CS-1 design will assess the interface with SIP Task 17. The NSC CS-1 design will
determine the primary solutions for the radiation monitoring system for the NSC, including NSC
CS-1 construction and operation. The radiological monitoring system will be extendable to cover
NSC CS-2 tasks.

Basic Criteria and Requirements for Radiological Monitoring (RM)

The types and scope of measurements of monitored parameters will be determined in
accordance with requirements [1.2.3]. In accordance with 7.1.1.4 [1.12.8], the requirements of
[2.1.1] will be applied only if they do not contradict sanitary legislation documents developed
after the implementation of [1.2.1, 1.2.2, 1.2.3], taking into account specifics of NSC
construction, commissioning and operation.

The design will determine the scope of radiological monitoring in the NSC including:
e Types of radiological monitoring;

* Objects of radiological monitoring;

* Monitored parameters and their permissible and control levels;

« A networks of monitoring points and frequency of radiological monitoring;
¢ Radiological monitoring hardware and methodic support.

The following types of radiological monitoring will be envisioned:

e Process radiological monitoring;

* Dosimetry radiological monitoring;

« Radiological monitoring of radioactive contamination confinement;

« Environmental radiological monitoring (regarding releases and effluents).

It should be noted that NOVARKA will provide appropriate equipment. NOVARKA will consider
potential installation of additional equipment by future contractors at a later stage.

According to [1.2.3] and other regulatory documents of Ukraine, the radiological monitoring
system of NSC CS-1 will ensure monitoring to be sufficient for the needs of operation and
maintenance of CS-1 equipment, systems and facilities (excluding the needs for dismantling
operations — NSC CS-2), as follows:

e Personnel and individual protection means;

* Personnel workplaces;

* Rooms where operations take place and adjacent rooms;

« Access routes;

e Air locks, sanitary locks;

e Technological process, in particular, involved operating media (see note below);

* Equipment (stationary and portable) (see note below);
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e Transportation vehicles;

¢ Radioactive waste (see comment below);
* Airborne releases;

e Liquid effluents;

* NSC site (see note below).

Note 1. NOVARKA will not be required to provide instruments and portable and stationary
equipment for radiological monitoring of technological operations related to dismantling of
Shelter unstable structures and handling of these structures. Nevertheless, the Contractor will
take into account possible setup of such instruments and equipment to be mounted later by the
NSC CS-2 Contractor. The RMS will provide for the connection of such equipment and the
performance of functions with respect to this equipment.

Note 2. The scope of supply to be provided by NOVARKA will not include regular, portable
instruments, not connected to the RMS, for radiological monitoring of technological operations
related to dismantling of Shelter unstable structures and handling of these structures.

The following parameters will be monitored:

e vy dose rate: in NSC rooms (in areas, access routes, sanitary check points, sanitary locks
and other rooms) by zones; from process equipment, operating media; near protective
barriers; on site;

» Activity concentration (a, 3, y - activity) of radioactive aerosols in rooms NSC(such as
areas, access routes, sanitary check points, sanitary locks) by zones and on site;

e Activity and radionuclide composition of airborne releases through ventilation systems and
leaky parts (release through leaky parts can be estimated by measuring the specific activity
of air near leaky parts and evaluating the maximum rate of air leak);

< Activity and radionuclide composition of discharges from the NSC;

e Activity and radionuclide composition of environmental samples (air, soil, groundwater,
contamination samples) on the NSC site based on the existing system;

« Activity, surface contamination and radionuclide composition of radwaste generated (solid,
liquid);

» Degree of radioactive contamination (a, 3 -flux density) on surfaces of industrial rooms (for
example areas, access routes, air locks, changing facilities), equipment, territory and on-site
facilities;

« Degree of radioactive contamination of transportation vehicles when crossing boundaries
between different zones and NSC territory;

¢ Individual doses (external and internal exposure) to personnel;
« Degree of contamination of skin, footwear, working and personal clothes, IMP of personnel.

According to [1.2.3], Section 14.2.1, the following hardware for radiological monitoring will be
used:

e Hardware for radiological monitoring of the technology, territory and workplaces (see note 1
above);

* Hardware for prevention of potential exposure to personnel (sensors, emergency alarm
systems etc.), which is provided with interface for controlling protection, interlock and access
elements;
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e Instrumentation for individual dosimetry monitoring of personnel (stationary, portable and
transportable);

« Dosimetry, radiometry, spectrometry and radiochemistry equipment.

« Computer environment with software for storing and processing primary data, calculating
and planning personnel individual doses, keeping a database of doses and radiological
parameters.

The sufficiency of hardware will be justified taking into account ChNPP existing technical means
and those purchased within the SIP.

According to [1.2.3, item 14.4.4], the following hardware will be used to monitor the industrial
environment:

e Hardware for continuous monitoring based on readings of stationary automated technical
means;

e Hardware for monitoring based on readings of individual, portable and transportable
technical means;

« Hardware for laboratory analysis based on readings of stationary laboratory equipment,
means for sampling and treatment of samples for analysis.

The sufficiency of hardware will be justified taking into account ChNPP existing technical means
and those purchased within the SIP

Radiological monitoring devise with automatic audible and visible detectors will be installed in
places where radiation sources are dealt with, which have kerma equivalent to more than
1 mGym?s™?, and in working areas where radiological conditions can substantially change
([2.1.1], Section 14.4.6).

Air monitoring is needed in all cases in normal or emergency conditions involving potential
inhalation intake of radionuclides, leading to the annual effective dose more than 1 mSv ([2.1.1],
Section 14.4.7).

The scope and periodicity of monitoring will ensure detection of the exceeding of reference
levels in measured parameters at monitored facilities. Design permissible levels for the NSC
and NSC workplaces will be determined in compliance with the [1.2.6].

The Contractor will provide a full-range RMS adequate for protection of personnel and the
environment in operation and maintenance of equipment, systems and facilities of NSC CS-1.
The Contractor will address the needs of NSC CS-2, as defined in Attachment 2. s.20 [1.12.11],
specifically:

* Reserve power for RMS equipment needed for NSC CS-2;
e Connection points of additional instrumentation channels for NSC CS-2.

The Contractor will provide for a reserve to facilitate future connection of instrumentation
channels for the NSC CS-2 RMS. This includes a reserve for radiological monitoring equipment
and connection points, in particular, sensors, data acquisition units, computer capacities,
inputs/outputs, circuits with a reserve for future cables, wall penetrations, terminal boxes etc., in
order that the NSC CS-2 Contractor is able to incorporate these functions and instrumentation
into the radiological monitoring system.

Based on cost/benefit analysis, the NSC RMS will make the maximum use of the Shelter
existing portable (individual, transportable) equipment. There are examples of such equipment:

* Portable equipment used to measure surface contamination of containers with waste and
trucks with waste, and to measure radiation inside the driver’s cab;
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» Portable equipment to monitor a- and B-radiation to be used for surface monitoring in zones
1,2 and 3;

» Portable equipment used to monitor smears taken at NSC facilities and areas of truck
loading and exit control;

« Portable equipment to monitor y dose rate;
« Portable equipment to monitor air contamination.

If the existing portable equipment is insufficient, the Contractor will provide additional equipment
to suit the scope needed for CS-1 operation. Decisions to replace or use existing equipment will
be based on cost/benefit analysis.

The above-mentioned also relates to other components of the personnel dosimetry monitoring
system and laboratory analysis equipment available at the OS.

2.11.1.4 Structural Monitoring and Foundation Monit  oring System (S&FMS)

The S&FMS shall monitor the horizontal, vertical and rotational displacements of the
foundations. The S&FMS will include embedded survey control points on the pile caps and
along the west wall and located external to the structure. The location of the embedded survey
control points will permit determination of foundation translations and rotations. A topographical
levelling from an invariable base of these control points will permit measurements of the
movements and determination of their velocity. Relative movements of the survey control points
located on the NSC foundations will be measured from fixed survey monuments to be installed
by the Contractor and from existing survey monuments. The frequency of the survey
measurements will be adjusted depending on the rate of foundation displacements.

Since the NSC arch structure shall be designed for a 100-year service life with a minimum of
maintenance, it is unlikely that a structural monitoring system of the arch will provide the Client
with useful data. Due to its size and flexibility, the arch structure will undergo large displacement
and rotations every day due to variations in air temperature, solar radiation, wind and snow
loads. The arch structure is highly dependent upon the stability of the foundation; therefore,
structural monitoring will be mainly concentrated on the foundations. Survey targets will be
placed at strategic locations of the arch structure so that nominal benchmark local data (nominal
readings of the survey targets) can be recorded shortly after completion of the NSC.

The Contractor will optimize technical solutions regarding the use of specific instrumentation
and take into account radiological situation in locations of sensors.

The system does not interface with the NSC CS-2 design. The S&FMS will function in full scope
and be complete after finalization of the NSC CS-1 operations.

2.11.1.5 Seismic monitoring system (SMS)

The basic solutions for the seismic monitoring system will be established during the NSC
design. The system will monitor the seismic response of the arch structure and foundations. The
design of the seismic monitoring system will include the monitoring of soil (free field-site that is
not affected by surface or near-surface structures) and NSC seismic response. The NSC
seismic monitoring system will be interfaced with the IAMS.

The system will include at least one sensor of seismic acceleration, amplitude, frequency and
direction of soil oscillations around the NSC (free field) and sensors located in selected points of
the foundation and arch structure. These sensors will be sufficient to characterize the seismic
response of the foundations and arch structure. If the IAMS includes provisions for respective
monitoring of the free field, additional sensors may be not required for this purpose.
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The SMS will ensure the collection and processing of seismic data on acceleration, amplitude,
frequency and direction of oscillations of soil, NSC foundations and structures near monitoring
points, and ensure the transfer of data as processed.

NOVARKA will be required to optimize technical solutions for application of specific monitoring
equipment and take into account radiological situation in locations of sensors.

The system does not interface with the NSC CS-2 design. The SMS will function in full scope
and be complete after finalization of the NSC CS-1 construction.

2.11.2 FIRE PROTECTION SYSTEMS

NSC CS-1 fire protection systems will include passive and active systems.
Passive fire protection systems include:

» Fire barriers;

e Fire chambers and compartments;

» Personnel evacuation routes.

Active fire protection systems include:

e Automated fire alarm system;

e Automated fire fighting system;

* Fire notification and evacuation system, fire brigade notification system;
¢ Smoke protection and ventilation system;

e Fire water supply system;

e Primary fire fighting means.

According to appendix 2 (item 9 and item 19) of the Strategy NOVARKA should provide fire
protection systems for NSC CS1 and to take into account needs of NSC CS2 thus to stipulate:

e Automatic Fire Alarm System (AFAS) taking into account needs of CS-1 and CS-2;

e Automatic Fire Warning System and Evacuation (including notification of fire guard);

» Automatic Fire Extinguishing System for CS-1 and CS-2;

* Smoke protection and ventilation system taking into account needs of CS-1 and CS-2;
* Primary fire-fighting facilities considering needs of CS-1and CS2.

Integration with existing OS and ChNPP systems. It is necessary to note, that the Contractor’'s
scope does not provide any improvements or changes of existing or future ChNPP site or OS
fire protection systems, except for connection to them and diversion capacity.

Fire water supply system, including: all necessary equipment taking into account consumers of
both commissioning stages and arrangement of corresponding rooms and sites.

2.11.2.1 General Technical Requirements for Passive and Active Fire Protection
Systems

2.11.2.1.1 General Technical Requirements for Fire Barriers

The purpose of fire barriers is to prevent the propagation of a fire by its confinement within the
rooms separated by these barriers within an established period of time.
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Fire barriers include fire walls, partitions and coverings. Fire doors, gates, windows, hatches,
valves and curtains (shields) are used to fill openings in fire barriers. Fire lock chambers may be
also located at openings.

In accordance with [1.3.18], fire barriers are characterized by fire resistance and capability to
prevent fire spreading.

The fire resistance detector is represented by fire endurance of a structure, which is determined
by the period of time (in minutes) from the beginning of a fire test based on a standard
temperature mode to a limiting state of the structure, as follows:

* Loss of carrying capability (R);
e Loss of integrity (E);
e Loss of heat-insulating capability (I).

The fire endurance of civil structures is determined by testing in accordance with [1.8.1],
standards for fire tests of specific structures or calculation techniques in compliance with
standards or guidelines approved by or agreed with the central state fire supervisory authority.

The fire propagation limit (M) denotes the capability of a structure to spread fire. Civil structures
are divided into three groups by fire propagation limit:

* MO — fire propagation limit is equal to 0 cm;

* M1 - M <25 cm - for horizontal structures, M < 40 cm — for vertical structures;
* M2 - M > 25 cm - for horizontal structures, M > 40 cm — for vertical structures.
By fire propagation limit, fire barriers shall correspond to group MO.

Openings in fire barriers will be equipped with fire hatches, valves and doors with El fire
endurance not less than 90 minutes.

Fire hatches, valves and fire doors will be installed.

Technical measures will be envisioned to prevent the spread of fire and combustion products at
ChNPP Unit 3 and the Shelter, ensure tightness and fire endurance REI of the division wall not
less than 90 minutes. This requirement will be implemented only in the scope of the NSC CS-1
design in places of structural interfaces, if necessary.

All air ducts of the heating, ventilation and air conditioning (HVAC) system, as well as
components passing through the fire barriers, will be provided with automated fire locking
devices (fire-resistant valves) in compliance with fire protection standards. In the event of a fire
in any closed room of a contaminated or potentially-contaminated area provided with a
ventilation system, the fire detection and alarm system will transfer an alarm signal to the HVAC
control system to terminate air supply and close smoke and fire dampers in the contaminated
area after personnel evacuation from the room in question. Smoke will be exhausted by manual
control from the ventilation system control room after:

« The fire has been extinguished by the fire system or;
* The fire has ceased.

The necessary number of fire doors and fire valves with respect of relevant fire endurance will
be selected depending on the purpose, structural arrangement, design and process features of
the rooms to be protected, as well as the properties of materials and substances located in
them.
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2.11.2.1.2 General Technical Requirements for Separation into Fire Compartments and Fire
Sections

Fire Compartment is a portion of building or premises space separated by fire barriers.

Fire section is a portion of fire compartment separated from other parts of fire compartment by
filler structures with installed fire-resistance and flame spread.

At design of the NSC CS-1 buildings, it shall be necessary to define the parts that will serve as
fire breaking sections. The necessity of installation of such fire breaking sections is defined by
relative regulatory documentation (NAPB B.03.002-2007 - Regulation for Explosion-Fire and
Fire Hazard Classification of Premises, Buildings and Outdoor Plants).

The classification of buildings into Fire Compartments and Fire Sections is to limit fire spreading
inside the buildings and to limit fire spreading between buildings (DBN V.1.1-7-2002 - Fire
Safety of the Construction Objects - Chapters 3 and 4).

2.11.2.1.3 General Technical Requirements for Evacuation Routes and Exits

Evacuation routes and exits are intended for the safe evacuation of personnel in the event of a
fire.

The evacuation routes and exits must:
« Provide for timely and free evacuation of people in the event of a fire;
« Protect people in the evacuation protection from dangerous fire factors.

In the event of a fire, personnel will be evacuated on evacuation routes through evacuation
exits.

Evacuation exits are those that lead out of the following:
* Rooms of the first floor: leading immediately outside or through a corridor, lobby, staircase;

* Rooms of any ground floor, excepting the first one: through a corridor (entrance hall, lobby)
to a staircase or type C3 stairs in accordance with [1.3.18]; immediately to a staircase or C3
stairs in accordance with [1.3.18];

« Rooms leading to an adjacent room on the same floor, which is provided with exits as
described in the previous bullets, excluding the cases identified in normative documents;

* Rooms of the base, basement, underground floor — leading immediately outside, through a
staircase or a corridor leading to a staircase with an exit outside or isolated from the above
floors.

The evacuation routes will not include sections passing:

e Through elevator halls and elevator lobbies (if no fire doors are present in the elevator
enclosures);

« Through rooms whose exits are to be closed in compliance with operating requirements;
« By transit through staircases when the stair landing is part of a corridor;
¢ On the building roof, excluding roofs in operation or a specially-equipped section of the roof.

The evacuation routes and exits will comply with [1.3.14, 1.3.18, 1.3.17]. Basic requirements for
the evacuation routes and exits are stated below.

The evacuation routes and exits are provided with a set of structural arrangement, design and
engineering features with respect to the purpose, explosion and fire categories, fire endurance
and height of the building and the number of people evacuated.
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The parts of the building separated by fire walls of type 1 (fire chambers) will be provided with
independent evacuation routes.

The exits that do not comply with regulatory requirements for fire safety will not be considered in
the calculation of evacuation routes.

The determination of evacuation routes will take into account the personnel existing routes
identified on the basis of occupational and radiation safety considerations.

The evacuation exits and evacuation routes will have identifications with use of fire safety signs
in accordance with [2.4.4].

The design and layout of evacuation lighting will comply with the requirements of [2.2.46,
1.3.23].

Emergency exits will be distributed; their width and height shall comply with regulatory
requirements. It should be noted that emergency exits are to be equipped, in particular, on the
north and south of the NSC CS-1.

The corridors and staircases for evacuation and access to fire extinguishing will not have dead
ends and will have fireproof baffles and injectors. They will be designed so as to minimize the
infiltration in fire.

The NSC CS-1 rooms where personnel may be present and access and exit routes will be
provided with lighting for emergency evacuation. Stationary, permanently-illuminated signs on
evacuation exits and routes will be envisioned as well. These signs will be energized from an
independent source of 220V and will automatically switch to built-in accumulators in AC
interruption.

Emergency lighting will be provided for safe turn-off of running mechanisms and processes in
the event of AC interruption. The design and layout of emergency lighting shall comply with the
requirements of [2.2.46, 1.3.23] and other applicable regulations.

The emergency evacuation routes shall provide for free movement and ensure protection from
fire hazards.

2.11.2.2 General Technical Requirements for Automat ed Fire Alarm System
The purpose of the automated fire alarm system is to provide for automatic fire detection.

The automated fire alarm devices (AFA) are intended for fire detection, data processing,
notification of a fire at thins CS-1 facility monitored, issue of special information and commands
for the actuation of fire automatics and other technical means.

The automated fire alarm devices will comply with the requirements of [2.2.59, 1.4.78, 1.3.14];
the main of them are as follows.

Automated fire alarm devices will:

e Actuate at the initial phase of fire progression;

* Process, provide appropriate notifications of a fire;
¢ |ssue control commands to actuators;

« Ensure the required reliability of performance.

The AFA system shall operate automatically on a continuous and 24-hour basis over the entire
operating period. Automated standby mode is the AFA basic performance mode. If a signal is
issued from an automatic fire detector resulting from one of the fire factors (such as heat,
smoke, flame), the system will transfer to the “Attention” mode when the design does not
provide otherwise (with appropriate justification).
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If signals come from two or more automated fire detectors resulting from the fire factors, or from
manual fire detectors, the system will transfers into the “Warning” mode, when the design does
not provide otherwise (with appropriate justification).

In the standby mode, the AFA system will provide:

e Monitoring (primary measurement, amplification and conversion) of signals from fire
detectors, analysis of the environment in protected rooms and explosion and fire hazardous
zones of structures;

- Diagnosis (self-diagnosis) of central station, fire detectors and signal line;

* Notification of personnel in the event of off-normal operation (preventive alarm
“Malfunction”);

e Collection and primary processing of information;

« Display, record and filing of data.

In the “Warning” mode, the AFA system will:

* Notify personnel in the event of off-normal operation (emergency alarm “Fire”);

* Generate a sequence of commands for protective actions for an initiating event (fire);

e Issue input command impulses to actuators of fire protection devices and engineering
equipment of the building;

* Prohibit or exclude actions on actuators that can be initiated by operating personnel if they
do not comply with commands of the control system.

In the standby and warning modes, the AFA system will display, collect and record data on off-
normal operation and explain the type of malfunction (break, short circuit, off-standard operation
of fire detectors, loss of power supply, malfunction in software and other malfunctions), warning
mode events (such as signals “attention”, “fire”), commands of protective actions, prohibition or
disconnection entered by operating personnel.

If the main requirements of this section are met by the AFA system, a fire can be detected at an
early stage and, thus, necessary measures can be taken on a timely basis to prevent the
damage of structures and basic equipment as may be caused by fire factors.

The need to equip rooms with automated fire alarm devices will be determined in accordance
with [2.2.31, 1.3.17].

AFA devices shall be designed in compliance with the requirements of [1.4.10, 1.3.14].

AFA devices, types and number of automated fire detectors, equipment and devices will be
selected depending on the purpose, structural arrangement, design and technological features
of rooms, as well as properties of substances and materials located in them, and technical
documentation of the AFA system manufacturer.

Automated fire alarm devices will be capable of:
¢ Analyzing the conditions in monitored rooms;
« Assessing the level of hazard and providing an adequate response to it;

- Diagnosing its state, informing of malfunctions, potential or actual damage, disconnecting
damaged sections of lines with subsequent normal performance;

* Keeping a permanent link with the central station and transferring data, in particular, on
changes in monitored areas.
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The devices will remain operable in conditions of radiation. Airflows, electromagnetic radiation
or temperature fluctuations in monitored rooms will not affect the performance of the systems.

AFA devices will provide for prescribed actions for controlling the automatic systems (actuation
of fire-fighting facilities, smoke removal, disconnection of ventilation systems, actuation of
notification systems, audible and visible indicators, control of door position and other prescribed
actions).

The AFA operability will be checked in their commissioning and then periodically over their
lifetime. They will be certified in the UkrSEPRO system.

Manual fire detectors will be installed at entries into fire-hazardous rooms, in corridors and
staircases to provide for manual actuation of fire automatic systems.

A notification of a fire will be replicated on the communication point located in the ChNPP fire
unit.

2.11.2.3 General Technical Requirements for Automat ed Fire Fighting Devices

The purpose of automated fire-fighting devices is to provide automatic fire extinguishing through
supplying fire-extinguishing substance.

Automated fire-fighting devices will:
e Actuate at the initial phase of fire;

e Extinguish or confine a fire within a period of time needed for actuation of relevant forces
and means;

* Ensure supply of fire-extinguishing substance at a relevant rate and (or) in necessary
concentration;

e Ensure necessary reliability of performance.

The need for equipping the rooms with automated fire-fighting devices (AFF) will be determined
in compliance with [2.2.31, 1.3.17].

In compliance with regulatory requirements, NSC fire-hazardous rooms and rooms with fire
loads more than 400 MJ/m? will be equipped with automated fire-fighting devices.

Automated fire-fighting devices (AFF) will be provided in:

e Fire- and explosion-hazardous rooms;

* Rooms adjacent to the division wall;

« Rooms containing cable routes;

* Rooms and equipment of exhaust ventilation systems;

* Rooms housing electronic equipment;

«  Rooms housing 0.4 and 6 kV switchgears.

AFA, AFF systems will be provided in:

« Basement rooms of category C, given the area equal to 700 m? and more - AFF, less - AFA;

* Rooms with suspended ceiling, given service lines above the suspended ceiling (air ducts,
pipes, cables) with insulation of hardly-flammable or flammable materials regardless of the
area, with the number of cables between 5-12 - AFA, more than 12 - AFF;

* Rooms with computer systems — AFF — regardless of the area;

¢ Archive rooms - AFA — regardless of the area;
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« Administrative and utility services (all rooms — AFA, excepting rooms with wet processes);
e Warehouses of combustible materials, 1000 m? and more - AFF, less — AFA;

* Warehouses of non-flammable materials in a flammable package, 700 m? and more — AFF,
less — AFA;

« Mechanical, repair, assembly shops, 750 m? and more - AFF, less - AFA;
* Newly-created rooms, which are adjacent to the Shelter (if AFF not installed) — AFA,;
e Airlocks — AFA.

The requirements for AFF components and the entire systems are stated in [1.3.14, 1.3.16,
1.4.10, 2.2.50]. Requirements of technical documentation of the AFA manufacturers will be
considered as well. Below are basic technical requirements for AFF devices.

The type of AFF, type of fire-extinguishing substance, extinguishing method, equipment and
devices will be selected depending on the purpose, structural arrangement, design and
technological features of rooms, as well as properties of substance and materials located in
them.

Fire-extinguishing substances shall be safe for personnel and shall not increase the level of
FCM criticality if penetrate in the OS.

In determining the types and components of the systems, the following will be considered in
particular:

« Properties of combustible substances and materials in contact with fire-extinguishing
substances;

« Distribution of fire loads within the area of rooms;
* Fire hazard of rooms;
e Aclass of probable fire;

« Effectiveness of extinguishing methods for specific cases (extinguishing of the entire area,
local — separate sections, equipment or volume); potential fire scenarios;

* Potential access to rooms for manual fire-extinguishing;
« Environmental conditions (humidity, dustiness, radiation, potential mechanical damage);

e Admitted duration of regular maintenance of fire-fighting devices.

Automatic and remote control of the AFA system will be envisioned in a continuously-attended
room.

The operability of fire-fighting devices and means will be checked in their commissioning and
then periodically over their lifetime. They will be certified in the UkrSEPRO system.

2.11.2.4 General Technical Requirements to Fire Ala rm Announcement and Evacuation
Management System

The purpose of a fire alarm announcement and evacuation management system notification
and evacuation system is to assure safe evacuation of the personnel in case of fire.

Personnel shall be announced of the fire in one of the following ways:

e Produce audible and (or) visual signals to all the rooms of the building of permanent and
temporary staying of the personnel;
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e Broadcast of evacuation necessity verbal messages, evacuation pathways and other
actions.

Evacuation management shall be performed with the following:
e Switch-on evacuation lighting and evacuation direction lights;

« Broadcast of the special developed texts on the fire alarm (announcement) system, aimed at
prevention of panics and other events complicating evacuation process (accumulation of
people in passageways etc.);

« Broadcast of the texts containing information of the necessary traffic route.

The requirements to the elements of the Automatic Fire Warning System and Evacuation
(AFWS&E) and to the entire system are presented by the documents [1.3.18, 1.3.16, 1.3.14], at
that, it is also necessary to take into account the concerned technical means manufacturer’s
technical documents requirements. Below provided are basic technical requirements to the
AFWS&E facilities.

The announcers’ number, location, and capacity should ensure necessary audibility in all the
permanent or temporary attendance places.

The audio fire announcer should be connected to the network without plug-type devices and
should not have volume controls.

Fire announcement signals should distinguish from other purpose signals.

The communications of the Fire Announcement System may be designed as integrated with the
object broadcasting system.

It is advisable to accept the requirements to power supply, earth, grounding, choice and lining of
the announcement networks by analogy with the requirements to design of automated fire alarm
facilities by [1.4.10].

Control of the Announcement System should be envisaged from the7 room of the fire post,
dispatcher room. The requirements to such a room shall be accepted by analogy with the
requirements to the rooms of the personnel on duty by [1.4.10].

In accordance with the requirements [1.3.18] (in the portion of industrial building), as well as
taking into account peculiarities of the object under consideration, NSC will be equipped with
the AFWS&E of type 2 by [1.3.18] with additional use of verbal announcer by [1.3.16].

The AFWS&E of the above type should have the following features:

* Ways of announcement: audio (ring, tone signal, etc.), verbal (record and transmission of
special texts), light (“Exit” light signs);

e Priority of announcement — simultaneously for all;
¢ Full automation of the AFWS&E control is not required.

All the premises possibly attended by people will be equipped with the Fire Announcement
System. Remote actuation of the Fire Announcement System is admitted. Audibility of the
prearranged audio signal should be ensured in all the premises of the object.

The Fire Announcement System should envisage alternation of an audio signal and verbal
announcement by speakerphone, equipment of which should be installed in all the attended
premises taking into account bi-directional (duplex) communication along the evacuation routs.

The announcement systems will be made taking into account the possibility of direct
transmission from the Unit Shift Supervisor work place of verbal announcement and
management commands through the microphone for urgent reaction during change of
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conditions or breach of normal conditions of evacuation, as well as possibility of talks with the
personnel being in the attended premises.

The fire announcement systems should meet the requirements of existing state, departmental,
as well as special developed normative documents.

2.11.2.5 General Technical Requirements for Smoke P rotection and Ventilation Systems

The purpose of the smoke protection system is to provide safe evacuation of people at the initial
phase of a fire through preventing the impact of smoke, increased temperature and toxic
combustion products on people.

The smoke protection system will:

« Remove smoke from rooms, evacuation corridors and halls (but not in the entire arch
volume);

* Create overpressure of clean air along the evacuation pathways (in lobbies-locks etc.);

* Reduce smoke generation and air temperature along evacuation pathways because of
smoke suppression.

e Air supply to fireproof locks, staircases of N2, N4 types by [1.3.18] and other protected
spaces (in accordance with the normative requirements) in order to create overpressure
(positive pressure) and prevent effect of the fire hazardous risks on people.

If corridors and staircase are used as emergency exits, they should be under overpressure
comparing to the neighbourhood premises and air flow rate through the door openings shall
meet the level required by the normative documents to ensure smoke and contaminative
substances removal in case of fire. Backup outside air supply devices powered by two different
sources should supply outside air. If pressure level decreases backup system will start
automatically.

For the purposes of smoke protection smoke suppression facilities might be envisaged
consisting of smoke suppression units, devices and systems ensuring their functioning.

Requirements to choice of equipment, design of smoke protection ventilation systems in the
NSC premises should be determined in accordance with the documents [1.53, 1.3.14] and
accounting technical documents of the smoke protection means manufacturers.

Requirements to ventilation depend on fire risk category of the buildings, premises, areas.

2.11.2.6 General Technical Requirements for Fire Wa ter Supply

The purpose of the fire water supply system is to provide fire extinguishing with water as fire-
extinguishing medium.

The fire water supply system should:

* Ensure water intake for fire extinguishing;

e Transport water for fire extinguishing;

« Store water for fire-extinguishing in cases identified in regulations;
« Provide for water use as fire-extinguishing medium.

The fire water supply system will consist of two subsystems:

* Fire water supply for external fire extinguishing;

« Fire water supply for internal fire extinguishing.
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A separate high-pressure fire pipeline will be envisioned for external and internal fire
extinguishing of buildings and structures, for operation of cooling facilities in a fire on civil
structures and stationary fire-extinguishing facilities in compliance with [1.5.1].

The network of fire pipelines will be looped and divided by valves into repair sections, each will
supply water to no more than five fire hydrants for external fire pipeline and 12 fire valves for
systems of the internal fire pipeline.

2.11.2.6.1 External fire water supply

The design and layout of fire water supply for external fire fighting will comply with the
requirements of [1.5.1].

2.11.2.6.2 External networks and structures

The NSC will be provided with the water amount necessary for fire-fighting purposes (as
required by construction standards and other regulatory documents). In determining the head,
flow rates and volumes of water for fire extinguishing, one will be guided by [1.5.1, 1.5.2]. If
water head is insufficient, pumps increasing pressure in the network will be installed.

Tanks or reservoirs for fire water supply are needed only if water supply or water head cannot
be provided in the ChNPP site. The tanks used for fire water supply, if their need is justified, will
comply with [1.5.2], and also equipped taking into account prevention of possible radioactive
contamination of water.

If tanks or reservoirs are needed, the restoration of fire water reserve will not take more than 24
hours.

Fire hydrants will remain operable and be located so that provide for convenient water intake by
fire engines.

Signs will be placed near fire hydrants and reservoirs.

In addition to the main fire pumps, pumping stations will be provided with pumps for maintaining
constant pressure in the network of fire water piping and providing the operation of internal fire
faucets with the greatest flow rate. The number of redundant pumps in this group will be
determined in accordance with [1.5.2].

To maintain constant pressure in the network of fire water pipeline, pumps of the industrial
water supply system may be used provided that the water quality, flow rate and water head for
internal fire faucets and system reliability are not worse than those of the fire water pipeline.
Connection of the fire pipeline to the network of industrial water supply will be provided no less
than in two points including the installation of shutoff and check valves.

The quality of ChNPP water in the fire pipeline system shall prevent potential contamination of
sprinklers. For this purpose, the system will be filled with water cleaned of organic and
mechanic admixtures.

A reserve of water not intended for fire purposes is not permitted to be used for common and
industrial needs.

External and internal networks of fire pipeline and networks of water fire-extinguishing and
cooling facilities will be made of steel tubes.

Steel valves and steel connecting components will be used in external and internal water supply
networks. Valves of non-ferrous metal may be used for fire faucets in internal networks.

In other respects, the networks will comply with the requirements of [1.5.2].
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2.11.2.6.3 Internal fire water pipeline

The number of inlets into the building, water flow rate for internal fire extinguishing and the
number of streams from fire faucets are determined in accordance with requirements of
construction standards. The design and layout of fire water supply for internal fire extinguishing
will comply with CHwull 2.04.01-85.

2.11.2.6.4 Internal water pipeline and drainage of buildings.

Internal fire cocks shall be installed at easy-to-get-at places - not far from entrances, at entrance
halls, corridors, passages. The place of their installation therewith shall not result in evacuation
routes obstruction. A fire cock shall be completed with fire-hose having fitting diameter and
nosepiece, as well as an arm to make easier turning on of a valve.

Fire cocks should be installed in embedded hinge boxes that have ventilation openings and fit
for sealing and visual inspection.

A fire cock shall be installed in the way to make easy valve turning and hose attachment. An
axis of fire cock nozzle outlet shall be directed to omit folding of the fire hose at its connection.

Outside the doors of the fire cock boxes the following information should be given after the “I'K”
letter code: fire cock serial number, name of individual responsible, date of hoses winding and
fire brigade telephone number. Exterior of a door should meet the effective standards
requirements.

Fire cocks shall always be operable and available for usage.

At winter time water shall be discharged from the internal fire line installed within unheated
premises. Therewith special plates should be fixed near fire cocks, informing of place of
installation and procedure of corresponding valve turn on and pump start-up.

The “Sukhotrub“ (dry) fire water supply system is allowed for usage for fire fighting within
premises(zones) with the understanding that water will not be brought into the premises, where
it can impact the nuclear and radiation safety of the Object Shelter.

2.11.2.7 General Technical Requirements for Primary  Fire Fighting Means

The purpose of primary fire fighting means is to provide personnel with manual means for fire
extinguishing at the initial phase of a fire before arrival of the fire brigade.

Primary fire fighting means will:

* Ensure personnel with a reserve of fire-extinguishing means (such as fire extinguishers,
boxes with sand, drums with water);

« Provide personnel with means for supply of fire extinguishing media (such as fire buckets,
shovels);

* Provide personnel with fire fighting means (such as fire extinguishers, blankets of non-
flammable heat-insulating cloth, felted fire cloth);

« Provide personnel with fire instruments for dismantling of civil structures (such as hitchers,
crow bars, axes)

The primary fire-fighting means include fire extinguishers, internal fire faucets, fire inventory
(such as boxes with sand, drums with water, fire buckets, shovels, blankets of non-flammable
heat-insulating cloth, felted fire cloth) and fire tools (hitchers, crow bars, axes).

Technical requirements on the primary fire fighting means will be identified with respect of
[1.3.14, 1.3.17]. General technical requirements are stated below.
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If several different fire zones are located in one room, which are not separated by fire walls, all
these rooms will be provided with fire extinguishers, fire inventory and other types of fire fighting
means in accordance with standards for the most hazardous processes.

Fire shields (stands) will be placed, in particular, in the auxiliary building — one shield (stand) per
5000 m?. The set of fire-fighting means on the shield will include:

e Fire extinguishers — 3 items;

* Box with sand — 1 item;

« Blanket of non-flammable heat-insulating cloth 2x2 m;
* Hitchers — 3 items;

* Shovels — 2 items;

e Crow bars — 2 items;

* Axes -2 items.

One fire extinguisher (but not less than one per floor or layer) will be provided for each 20
metres of civil structures and constructions (each floor or layer of scaffolding). One fire
extinguisher and box with sand will be envisioned for each 200 m? of the covering with
combustible roof material. 5-1 powder fire extinguishers will be used in the above places.

The type, the number of fire extinguishers will be determined in compliance with regulatory
requirements depending on fire-extinguishing capability, explosion and fire category of the room
and on the maximum area and fire class of combustible substances and materials [2.4.2].

The selection of a functional type of fire extinguishers (portable or transportable) depends on
the dimensions of the territory to be protected. If dimensions of the area exceed the limit,
portable fire extinguishers will be selected.

Process facilities will be provided with fire extinguishers in compliance with the requirements of
technical specifications (certificates) for this equipment or regulatory requirements.

The distance from a potential fire place to the location of fire extinguishers will not exceed 30
metres for rooms of categories A, B, C (1-4) (flammable gases and liquids), 40 metres for rooms
of categories C, D (1-4); 50 metres for rooms of category E (1-4).

Corridors (passages) of industrial and auxiliary rooms will be provided in fire extinguishers as
follows — one fire extinguisher per 50 metres of the corridor (passage) but not less than 2 per
floor.

Primary fire-fighting equipment will be provided only for CS-1 needs. The reserve for CS-2 is not
envisioned since categories of potential sources are unknown.

2.11.2.8 Technical Requirements for Fire Protection Systems in General

2.11.2.8.1 Requirements to integration to the existing system of fire protection

All of the new created fire protection systems shall be integrated to the extent feasible to the
existing Object Shelter and ChNPP fire safety system, providing the existing systems comply
with the required engineering level. Upgrades to the Object Shelter and ChNPP fire safety
systems are not part of the NSC CS-1 Scope of Work.

2.11.2.8.2 Requirements for performance of fire protection systems

To achieve the purposes and perform the functions of fire protection system the below basic
requirements shall be met.
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Systems of fire protection will be developed as man-machine systems working in real time
mode.

The scope of the functions performed by fire protection systems shall vary in the course of their
functioning depending on operating modes of the systems:

« Standby mode (or expectation mode) when signs of fire or ignition are absent from the
facility;

« "Fire" mode (or "Alarm" mode) when signs of fire or ignition are available in the facility;

« The scope of functions performed by fire protection systems does not depend on the NSC
operation modes.

Additional function of fire protection systems is diagnostics of firemen announcers’ status,
communication lines and self-diagnostics of the devices included in the systems.

Diagnosis of fire annunciators, communication lines and self-diagnosis of devices included in
the system are an additional function of fire protection systems.

Functioning of fire protection systems shall be carried out under the following conditions of
unfavourable environment impact:

* Increased ionizing radiation rate;
e Increased humidity.

The fire protection system shall provide for possibility of manual control mode with activating
devices:

* Remote — from the rooms with personnel on duty and, if necessary, from the entrance to
protected room;

« Local — from devices, installed on activating equipment of the systems.

Functioning of fire protection system shall provide for maximum availability of information of fire
status of the facility for NSC operation and administrative personnel, offsite emergency
responders and State Fire Subdivisions.

Systems of fire protection systems shall be designhed as open systems, allowing integration with
existing systems of fire safety, automatic systems and NSC control, and in future — integration
with new created systems of fire safety.

2.11.2.8.3 Requirements for reliability

In general, the reliability of the fire protection will be defined as described in section 2.6.3.2 of
this CDSD.

In terms of reliability, the fire protection systems are multifunctional man-machine systems to
have structural, time and functional redundancy and relate to restorable systems of long-term
performance in continuous mode.

The fire protection systems are intended for performance in the mode of routine operation,
emergencies and accidents, ignitions and fires, excluding accidents leading to damage of
system equipment.

Failure criteria of the fire protection systems are such malfunctions which can lead to:
< Partial or complete loss of control over hazardous fire factors at the facility;
« Absence of signals notifying of a fire if occurred,;

« Failure to perform functions by the fire protection systems after a signal of a fire.
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Reliability requirements for the fire protection systems components should include:
* Requirements for unfailing performance;
¢ Requirements for maintainability;

* Requirements for durability.

2.11.2.8.4 Requirements for certification of fire hardware

Any preventive equipment installed under any project in Ukraine should be certified. Fire
hardware, in compliance with [1.1.10, 1.3.14], should have certificates of conformance or
certificates of compliance of the system with the UkrSEPRO certification system. Organizational
and legislative basis will be used to confirm the compliance of products, as identified by the
Cabinet of Ministers.

Certificates of conformance or certificate of compliance of fire equipment may be issued to the
manufacturer (supplier) of products in compliance with obligatory and voluntary certification
procedure according to current regulations on fire safety [2.2.34].

2.11.2.9 Calculation of Impact from Maximum Probabl e Fire on Arch Structure

In the detailed design phase taking into account the ultimate design solutions for the NSC,
NOVARKA will perform verification calculations in compliance with [3.22], and make appropriate
engineering decisions based on the calculations in compliance with the basic design criterion
“Ensure the integrity of the NSC enclosure in the maximum potential fire — ignition of the turbine
hall roof and deaerator stack” [3.22]. In addition, in letter No. 21/3/4058 of 17 December 2004 it
is stated that the arch structure will be modelized for fire resistance prior to the NSC installation.
Based on the calculation, fire protection measures will be identified, in particular, cooling of NSC
structures and provision of fire protection coating.

In accordance with item 2.19 from [1.3.18], in implementation of contraction of buildings
structural systems that may not be explicitely referred to a particular fire resistance category (as
in this case), decision on their fire resistance rate should be taken based on results of full-scale
fire tests of fragments of such buildings applying methods approved or concurred by the Central
Body of State Fire Inspection — State Department of Fire Stafety under the Ministry of
Emergencies of Ukraine. SDFS MEU also deals with concurrence of design decisions governed
by no rules or norms (section 1, 2 [2.2.33]), - in the current case, these are design fire
resistance rates for arch structural elements as well as design justification of the smoke
protection system. SDFS MEU experts council, concurring the design decisions made, shall be
involving specialists representing research institutions for fire safety and other specialists
assigned by SDFS management (item 3.2[2.2.33]).

In any case, either testing or mathematical calculation of structures fire resistance is carried
out., the associated methodology of testing (calculation)has to be developed and be concurred
by SDFS MEU.

2.11.2.10 Internal Fire

«  NOVARKA shall provide thermal-dynamic analysis of the penalizing fire in NSC on the basis
of 3D model taking into account design decisions of the Arch elements, including structural
elements of sub-crane ways and main cranes, and ensure stability of all structures in case
of penalizing fire.

« The Analysis shall also clarify the smoke generation dynamic inside the Arch and to propose
organizational measures or/and to develop design solutions related to the implementation of
smoke removal system.
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«  NOVARKA shall assess the necessity for and material characteristics of the internal ceiling,
coating on the main structure and technical measures to mitigate the effect of the fire.
Necessary testing shall be performed and included in the Factory Acceptance Tests and
Material Testing Plans and procedures.

« The Analysis shall be based on the following:
1. Fire load:

— The worst conceivable fire is on the turbine hall roof and de-aerator stack roof fire whose

characteristics are the following:

Fire loading on the turbine hall roof and de-aerator stack building roof consists of 4 layers
of roofing material of grade PM-350 of 0,5 mm thick on hot bitumen mastic of grade MBK-
1-55 with the common thickness of 15 mm. The following table shows in more details the

characteristics
N VALUE TITLE VALUE UNIT
1 Fire loading on the turbine hall roof and de-aerator | 20,8 Kg/m?
building roof
2 Combustion Heat of fire load 29,485 MJ/kg
3 The maximal mass speed of burning out of fire loading 0,00258 kg/(m?/s)
4 The maximal temperature of flame 1200 T
5 Amount of air necessary for burning of 1 kg of fire load 9,45 m°/kg
6 Reference temperature in NSC space and structures till | 20,0 T
the moment of fire
7 Temperature outside NSC 20,0 T
8 Density of combustion gases products 0,1 kg/m?®
2. Design Criteria:
The fire resistance to be considered for the bearing and framework structures of the NSC
enclosure is 30 minutes.
The NSC shall be considered as a facility superimposed with the roof, therefore, the fire
resistance rates for the NSC structures are as follows:
— For bearing arch elements: truss framework —a minimum fire resistance limit is R 30
minutes, a maximum fire extension rate is — MO;
- For framework structures: decking and girders, - a minimum fire resistance limit is RE 30
minutes, a maximum fire extension rate is —MO.
2.11.3 PROCESS AND OPERATION SUPPORT SYSTEMS

All technical and process systems of the NSC CS-1 will be operated for a long period of time
(up to 100 years). Therefore NOVARKA will provide plans for their maintenance, recovery,
repair, replacement over the NSC service life.

2.11.3.1 Indoor Transportation System

The design of the indoor transportation system will consider the following functions:
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e Transport mechanisms and structures to and from areas of dismantling/reinforcement of
unstable structures, collection of radwaste;

» Transport radwaste from the collection zones to the areas/units for radwaste management;

e Transport radwaste inside NSC between different areas of radwaste management to the
area of preparation for radwaste transportation;

« Transport empty containers, materials and mechanisms required for normal operation of the
NSC CS-1, limited inside NSC only. Interface between CS-1 and ChNPP is the truck loading
Airlock NW, possible the SW large Airlock.

e Transportation of personnel inside the NSC.

For selection of transport corridors, evacuation routes the intake of minimal doses, minimal risk
from equipment failure in transportation, minimal probability of safe confinement components’
breakage will be considered.

The NSC CS-1 Design will consider existing dismantling techniques and technical solutions, as
suggested in documents [2.6.10, 2.6.11, 2.6.12, 2.6.13], (refer to CDSD sections 3.7):

« Fragmentation of large concrete structures;
e Fragmentation of main beams.
NOVARKA will design the following:

* Ensure a system of basic cranes, including control and monitoring systems, power supply
system, maintenance garages, storage rooms for crane trolleys, fastenings for hinged
equipment etc., special trolley with telescopic mast;

» Ensure equipment for transportation and loading of operational radwaste of NSC CS-1;
» Ensure equipment for delivery of cargoes and personnel to workplaces for NSC CS-1.

Equipment for transport of personnel involved in dismantling, as well as materials, equipment
and waste generated or used in dismantling measures are not included in the scope of the
Contractor services. However, the Contractor will present an internal transportation system in
compliance with the NSC CS-1 needs, excluding the unfavourable impact on NSC CS-2
(according to available data to contractor during its design period).

2.11.3.2 Main Cranes

The main cranes are part of the main NSC facility equipment and are classified within the indoor
transportation system described in the above section. They will be used to transfer tools and
grippers to deconstruction areas inside the OS and will transfer the removed pieces of unstable
structures down to the lay down area. The functions of the main cranes are provided in details
in section 1.4 of the CDSD.

The main cranes are the only mechanical CS-1 system which will mechanically interact with the
Shelter and the unstable structures and are the only CS-1 system which might require
personnel emergency interventions over the opened OS. Therefore, their failures might induce
significant dose burdens because of external and internal exposure.

With this in consideration, the main cranes will then be subject to detailed reliability analysis in
order to ensure that the probability and extent of exposure of the personnel, following their
failure, complies with the requirements defined in section 2.6.3.

The maximum allowable probability of load drops will be determined on the basis of the
potential consequences, considering the provisions made in the NSC Design, to limit personnel
and public exposure to radiation. This probability shall be reduced down to reasonably
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achievable low level. Drop of massive elements of crane equipment and loads to the space
underneath may lead to significant release of radioactive dust into the main NSC volume and
violation of nuclear safety criteria. Probability of such event shall be minimised, at this, in this
ratio main crane elements shall be considered as 1S-1.In particular, in case of crane equipment
drop and/or loads outside the arch space, the effective dose received does not exceed 100 mSv
and the dose equivalent does not exceed 150 mSyv, the maximum probability of load drop will be
low enough for the summary probability of personnel potential exposure, with various initial
events, not to exceed 10%y.

This maximum allowable probability of load drops will include:

« The probability of failure of the load slinging system (bad attachment of grippers by
personnel and bad gripping of loads, failure of the system itself etc...). This value will be
defined as a Design criterion for the CS-2 contractor;

* The probability of failure of the loads themselves (weaknesses at the gripping location...).
This value will be estimated on the basis of knowledge of the structural status of the
unstable structures;

* The probability of failures resulting in drops of crane component or exceed of loads on the
back-up system.

Another main ruling criterion for the main cranes is the probability of getting stuck above the
shelter. With an approach similar to above, this will define:

* The reliability requirements providing for minimisation of load drop and or crane components
into the space under the SO roof for all components of the cranes;

« The needs for technical means to retrieve the crane back to its park position;

< Additional protection provisions to allow safe access of personnel above the cranes in case
stuck items cannot be remotely unlocked.

2.11.3.3 Heating, Ventilation and Air Conditioning System (HVAC)
The HVAC system will:

* Confine contamination by assuring that airflow is always from areas of lower potential for
contamination towards areas of higher potential for contamination;

« Maintain operated release into the environment and assure filtration within the parameters
prescribed by corresponding regulations

e Provide parameters of industrial environment (temperature, humidity, air velocity and
cleanliness) for personnel comfort and safety, and for proper operation of equipment in
compliance with [1.2.3] requirements (taking into account the use of individual protection
means and individual respiratory protection means);

* Prevent the spread of smoke and combustion products in the event of a fire;

* Prevent generation of flammable and explosive vapours, gases and dust in excess of
established values.

The ventilation system is needed to:

* Assure that airflow is always from areas of lower potential for contamination towards areas
of higher potential for contamination;

« Ensure compliance of the airborne level with the document “Design Permissible Levels for
NSC” [1.2.6];
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« Ensure that releases are below the limits established in the “Design Permissible Levels for
NSC” [1.2.6] and “Technical Solution for Determining Quotas for Limits of Low Release from
NSC” [1.12.4],

« Ensure minimally required rates of air flows to prevent dust elevation and transfer;

« Ensure the controllability of environment (temperature, humidity and cleanliness) for
personnel comfort and safety, and for the proper operation of equipment in closed rooms of
the auxiliary building and arch of the NSC;

« Prevent generation of flammable and explosive vapours, gases and dust in excess of
established values;

* Prevent the spread of smoke and combustion products in the event of a fire, and remove
smoke if necessary [1.12.15];

« Ensure compliance of the humidity level with design limits identified for the lifetime of the
main arch structures (the Contractor shall establish such limits with respect to the
requirement to minimize NSC maintenance);

* Prevent condensation (generation of liquid radwaste) inside the NSC;
« Maintain optimal conditions for operation of process equipment.

The main requirement for NSC temperature and humidity is to prevent humidity condensation
inside the NSC.

Basic criteria of temperature and humidity inside the NSC will be as follows:

e Supply of atmospheric air to the ring gap of the arch, the supplied air is preliminary heated,;
* Limited supply of atmospheric air to the NSC air space.

The supply mode and parameters of the air flow will:

« Prevent condensation of atmospheric moisture in the NSC;

« Prevent condensation of atmospheric moisture on the external surface of the existing
Shelter to minimize the generation of liquid radwaste;

« Ensure minimally required rates of supplied air flows to prevent the elevation and transfer
radioactive dust, in particular, outside the working area.

The design phase will deal with a detailed analysis of the NSC temperature and humidity taking
into account thermo-physical characteristics of the arch thermal insulation, all thermo-physical
parameters of the Shelter and technological processes involving the injection of pre-heated
water solutions. Based on the results, the most optimal solutions will be proposed to satisfy the
above conditions.

The NSC will include local systems that ensure maintaining specific temperature and humidity in
continuous process and/or attendance rooms, as well as at work performance sites. Note:
nevertheless, the NSC CS-2 Contractor will be responsible for providing equipment to ensure
such conditions on opened areas under the NSC arch where dismantled structures are dealt
with.

No specific limits for humidity inside the entire NSC will be established. Thus, taking into
account negative consequences of moisture condensation, in accordance with the NSC FS
(CD), for the exception of fallout of atmospheric moisture under the arch it will be envisaged to
maintain specific temperature and humidity in the NSC ring gap between external and internal
envelopes of the arch and unheated air inside the NSC.

The NSC CS-1 design will include additional studies of the acceptance temperature and
humidity inside the NSC and justification for the proposed solution (considering overall and local
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ventilation systems) based on the radiation safety analyses for the accepted leak-tightness
criteria.

The NSC CS-1 design will include measures to prevent humidity condensation inside the NSC.

If based on the thermal and humidity analysis performed at the design stage, the temperature
and humidity control will no fully eliminate moisture condensation inside the entire NSC
including external surfaces of the existing OS; the design will propose the appropriate local
compensating solutions. In particular, a condensation collection and removal system will be
designed if necessary.

Some NSC buildings and rooms will be equipped with local systems which can be integrated
into the common system.

The feasibility of this integration will be specified in the design based on the cost/benefit
analysis.

The design of these systems, the following will be taken into account:

« In all areas, which are continuously or intermittently occupied by personnel, specific
temperatures will be maintained. Specific temperatures for each area will be established
based on the activities at this site taking into account types of applicable PPE and RIPM (if
necessary);

< Air filtration systems enabling to remove increased dust level and radioactive contamination
from the personnel attended areas shall be installed, if necessary (See note below);

* Provision of mechanization and automation of maintenance, repair and replace of filtration
equipment and if required, distant performance of this work;

« Prevent movement of air from contaminated areas to relatively cleaner areas;

* Provide air locks between different contamination controlled zones (Zone 1 / Zone 2 and
Zone 2/ Zone 3);

* Maintain temperature, humidity and cleanliness in the central control panel (CCP) and
rooms housing automatic control equipment;

* Provide local exhaust systems in areas where dust or smoke generation is expected (see
note below);

« Provide local radiant heating as required for specific operations related to CS-1
maintenance;

* Prevent generation of flammable and explosive vapours, gases and dust mixtures in excess
of established values;

e Ensure smoke exhaust from occupied areas and smoke protection of the evacuation routes;

« Consider zoning of areas depending on the type of activity and expected contamination
during work;

* Provide automated monitoring and control of special ventilation, filtration and air conditioning
from the CCP and locally (if necessary).

e Ventilation systems operating in premise for | Class work shall be have reserve units
(100%).

* Air consumption at reserve units upon appearance of malfunction of equipment of exhaust
system of ventilation shall be no less than 50 % of design value.

« Filtration shall have systems of automatic alarm and control of their work efficiency, relative
humidity and air velocity.
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* Note: equipment for managing the releases from equipment of the NSC CS-2 Contractor (e.g.,
local filters or exhaust ventilation ducts) will be provided by the NSC CS-1 Contractor.

The heating medium for the heating system will be supplied from the existing ChNPP heat
supply system. The boundary and connection conditions will be agreed with the Client.

The design of the heat supply system will consider the following system functions:
* Ensure normal conditions for personnel work;

e Maintain temperature and humidity in the NSC rooms in accordance with process and
design parameters;

e Supply heat to the plenum chambers for preparation of hot water for process needs and hot
water supply.

At subsequent design phases, these decisions will be specified in compliance with Ukrainian
regulatory requirements.

NOVARKA will provide a hot-water heating system for NSC CS-1 and take into account needs
of NSC CS-2 according to [3.28]. The following will be envisaged:

e All necessary equipment taking into account needs of both commissioning stages and
equipment of appropriate rooms and areas;

¢ Hot-water heating for NSC CS-1,
» Connections to the hot-water heating system for NSC CS-2;
« Integration with existing ChNPP systems.

Water for heating will be supplied from the ChNPP site heating network. Water can be directed
to HVAC equipment or for heating of the secondary closed circuit. The design will provide for
measures to prevent freezing of teat exchangers subjected to cold air. It is recommended to
consider the installation of electrically-driven valves and manipulators for flow control. If
pneumatic valves and manipulators are selected, compressed air supply will be envisioned.

General industrial requirements for HYAC are determined in [1.5.3, 1.7.33].

Document [1.2.3] identifies provisions on “ventilation, dust and gas treatment, heating” to be
satisfied in the NSC design. Document [2.1.1] sets in detail some provisions of [1.2.3]. These
regulatory requirements are provided in A.2.5 and A.2.6 to this Chapter.

According to Section 2.1 [1.12.8], if NOVARKA has some deviations from these documents,
appropriate justification and agreement with the regulatory authorities will be required.

According to [1.12.11], NOVARKA will provide ventilation, gas treatment and air conditioning
systems for NSC CS-1 and address NSC CS-2 needs. This will include:

« An extract and input system for the arch to prevent condensation and, if necessary, to
provide appropriate temperature and humidity, involving radiological monitoring of releases;

* A ventilation system to prevent contamination spread when the north gate and south air lock
are opened;

e Extract and Supply ventilation system for the annular space with 100 % recycling Air
Handling Units (AHUs), heating and cooling for supplied air (AHUs with control of
temperature, hygrometry and overpressure in the annular space);

« A ventilation system for the auxiliary (process) building, including extract and input
ventilation for rooms of zones 1 and 2 (such as air locks, maintenance, decontamination and
repair shops); central control room; office rooms; restrooms; other rooms and sections
(considering needs of both commissioning stages);
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« Upgrading of the existing ventilation system of deaerator rooms as regards air intake and
release to prevent the combination of atmosphere and ventilation of the NSC arch space;

* A ventilation system for NSC internal structures for CS-1, reservation of areas and
connection points for NSC CS-2;

« A ventilation system for other auxiliary buildings and structures for NSC CS-1, reservation of
areas and connection points for NSC CS-2;

» Gas treatment in NSC CS-1 ventilation systems in compliance with sanitary regulations and
reservation of areas and connection points for NSC CS-2;

e Air conditioning at NSC CS-1 workplaces in compliance with sanitary regulations and
reservation of areas and connection points for NSC CS-2.

In addition to the above, according to [1.2.3] (Sections 12.2.23, 12.2.24), a compressed air
supply system will be envisaged for operations of class | in rooms of zones 1 and 2. The
supplied air will have the radionuclide concentration not more than permissible values for air
supply to hose individual protection means (pressure suites, pressure helmets, hose gas
masks). The system will have air distributors for simultaneous connection of not less than 2
hose individual protection means. Deviation from this requirement will be justified on the
cost/benefit basis. NOVARKA will consider but not install equipment of this system. The NSC
CS-1 design will contain some restrictions (e.g., physical space and electric power) to allow the
NSC CS-2 Contractor to install this equipment.

Main characteristics of ventilation systems will be studied during the Design Stage.

2.11.3.4 RAW Management System

Management system of solid and liquid RAW, generated during operation of structure, systems
and equipment of NSC will be developed in the Design of NSC CS-1.

Design of NSC CS-1 liquid and solid RAW management will include collection, fragmentation,
sorting and conditioning of operation RAW meant for transportation from NSC.

To meet the requirements of NSC-DC&R, addressed to the operational SRAW of NSC,
NOVARKA will provide with the following:

* Equipment for collection, primary sorting, containerization, loading and transportation of the
LL and IL operational (primary and secondary) SRAW to the other facilities of ChNPP;

« Equipment for collection, containerization and transportation of HL operational RAW in a
case of their detection;

* Integration with ChNPP systems.

The RAW management Design solutions addressed to RAW management will consider as
much as possible:

* Integrated Program for RAW Management During ChNPP Decommissioning and Shelter
Conversion [3.10];

¢ The documents developed within SIP;

« The existing ChNPP practice for RAW management (This practice is extensively addressed
in the RAW management procedures applicable at the OS and ChNPP) [3.10].

Design of NSC CS-1 will assume the space, required for management works with the additional
wastes that may be generated, during the operational life-time (maintenance) of NSC and
dismantlement/reinforcement of the OS unstable structures.
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2.11.3.5 Electrical Power Supply System

2.11.35.1 General Requirements

The electrical power system will consist of two subsystems:

« Electrical power supply system for non-safety-related systems, facilities and equipment for
normal operation;

» Electrical power supply system for safety-important equipment for normal operation.

The NSC CS-1 design will identify all electrical loads with respect to their categories, as defined
in [1.3.23], Sections 1.2.17 and 1.2.18, including those NSC loads identified as category | and
special group loads:

* In accordance with the PUE, Section 1.2.18, the category | loads will be powered from two
independent sources that provide backup to each other; the power outage that occurs as a
result of a loss of a single power supply shall be permitted only for the time necessary for
automatic power restoration;

e In addition to two independent power supplies required for the category 1 loads, the
category | special group loads, defined in accordance with [1.3.23], Section 1.2.18, require a
third independent self-sustained source that uses an automatic transfer logic (e.g. diesel
generator, DC battery, uninterruptible power supply).

The NSC CS-1 design will define and justify the special group loads. These loads may include
(but not be limited to) the following categories:

* Systems and electrical loads that shall remain energized in the event of postulated natural
phenomena, as determined in the safety analysis;

« Emergency lighting and evacuation lighting;
e Certain parts of the HVAC system deemed susceptible to power interruption;

* Certain parts of control and monitoring systems whose continued operation is needed in the
event of power interruption.

The decisions made in NSC FS (CD) will be revised and detailed in the NSC CS-1 design, and
compatibility of the NSC power supply system with the existing ChNPP and OS system will be
additionally considered.

2.11.3.5.2 Electrical Power Supply for Facilities and Equipment of Normal Operation

The electrical power supply system will ensure reliable power supply to all electrical loads in
accordance with their category and safety classification.

The design of the electrical power supply and electrical equipment system will include the
following:

e The electrical power supply and electrical equipment system which will provide for power
supply to all electrical loads, including those NSC loads identified as category I, as well as
the special group, as defined in [1.3.23], Sections 1.2.17 and 1.2.18;

e Lighting of NSC rooms including emergency lighting;
e Installation of cable lines of the NSC electrical system;
* Grounding and lightning protection for NSC rooms and NSC as a whole.

The following standard voltages shall be used with normal frequency of 50 Hz:
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e 6 kV for power loads of 200 kW and above;
* 0.4/0.23 kV with solidity grounded neutral - for loads less than 200 kW.

All electrical cables will be provided with hon-combustible insulation. The cables will be covered
(if necessary) with fireproof coating.

External power supply will be provided in accordance with ChNPP technical requirements.

Electrical equipment will be selected based on all applicable standards and codes and include
considerations for specific hazards, e.g., dust accumulation and seismic conditions.

Electrical equipment and motor casings will be selected to suit specific site and operating
conditions, including safety classification.

Circuit breaker control will be provided in the remote mode, away from the central control room
and control panels, as well as in the local mode.

The grounding system will provide for a low impedance path to protect personnel from ground
faults, static discharge and lightning.

2.11.3.5.3 Electrical Power Supply for Safety Related Equipment

The electrical power supply system will ensure uninterruptible operation of all safety important
equipment.

The electrical power supply system will provide with:
e Supplying electrical power to the NSC safety important systems in all modes of operation;

« Performing required functions under postulated design-basis events, and under any heat,
mechanical, chemical and radiological impacts resulting from a postulated accident at the
NSC;

e Ensuring required duration of work in the main power loss mode;
e Ensuring backup of electrical power supply systems;
* Emergency and evacuation lighting.

NOVARKA will provide a power supply system for NSC CS-1 and take into account needs of
NSC CS-2, including:

« All necessary equipment considering the needs of both commissioning stages and
equipment of appropriate rooms and areas;

» Power supply to NSC CS-1 loads;

« NSC Cs-1 lighting, emergency and evacuation lighting;
e Connection points of NSC CS-2;

* Grounding/neutral earthing system;

e Lightning protection system.

Integration with existing Shelter and ChNPP systems. The integration means exchange of
system data between the NSC control panel and Shelter and ChNPP systems, when necessary.

NOVARKA will provide power supply and equipment for operation and maintenance of the arch
and relevant auxiliary facilities. In addition, NOVARKA will interact with the NSC CS-2
Contractor in the detailed design phase to ensure redundant capacities sufficient for NSC CS-2.
The redundancy, in particular, will allow for dimensions, power and layout of electric panels,
layout of the main control panel, circuits, cable boxes, lighting etc., with respect of loads
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planned for NSC CS-2. Power supply and cables will be estimated so as to meet initial
operating requirements and future loads for NSC CS-2. The detailed design will identify
quantitative requirements for redundancy. In the first approximation, 50% redundancy may be
proposed.

Redundant electric loads will be envisioned in the detailed design, including also feeders,
channels, cables, breakers and other equipment in the sufficient amount and adequate
characteristics (taking into account future safety classification) to cope with loads for both
commissioning stages. Circuit and electric boards related to loads for NSC CS-2, will be
mounted as well.

The lighting system will ensure the required level of lighting. In accordance with applicable
standards and codes, the lighting circuits will be separated from power circuits.

NOVARKA will ensure protection of lighting; provide navigation signs and grounding in
accordance with applicable standards and codes.

20% redundancy will be provided for unanticipated electric loads.

2.11.3.6  Communications and Industrial TV

The telephone network will be connected to the digital phone exchange with integral services
that will support various telecommunication needs with a capability to establish comprehensive
infrastructures of voice and data transfer, other applications in the area of broadband
communication.

The telephone sets will be installed in the production and services rooms. The personnel who
are engaged in operations will be provided with radio-communication means.

The wireless system will include a set of loudspeakers installed in the serviced rooms and be
performed as a 3-wire circuit without the possibility of switching off any single wire.

The loudspeaker and alarm system will include a set of bell-type loudspeakers installed in the
temporary-stay rooms inside the NSC and its proximity.

Notification of personnel will be performed by wire communication from the telephone located at
the central control panel (CCP) and from the radiotelephone located outside the CCP and NSC.

The issues of development and compatibility with the existing and design ChNPP
communication systems will be considered taking into account ChNPP decommissioning.

The system will include an industrial TV subsystem providing for operation of remotely
controlled mechanisms, visual monitoring of basic technological processes.

NOVARKA will provide a communication system (this system is called “communication, alarm
and notification system” in the Strategy) for NSC CS-1 and consider the needs for NSC CS-2,
including:

e All necessary equipment taking into account needs of both commissioning stages and
equipment of appropriate rooms and areas;

¢ Communication, alarm and notification for NSC CS-1;
e Connection points for NSC CS-2;
« Integration with existing OS and ChNPP systems.

NOVARKA will provide an industrial TV system for NSC CS-1 and consider the needs for NSC
CS-2, including:

e All necessary equipment taking into account needs of both commissioning stages and
equipment of appropriate rooms and areas;
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e Industrial television for NSC CS-1 if necessary;
¢ Connection points for NSC CS-2;

* Integration with existing Shelter and ChNPP systems. The integration means exchange of
system status between the NSC central control panel and Shelter systems.

2.11.3.7 Water Supply and Sewage Systems

The design of water supply and sewage will consider the following systems:
» Combined potable/technical water supply;

« Fire-fighting water supply;

e Hot water supply;

* Collection of industrial sewage (industrial sewage);

» Drainage of storm water from the NSC and NSC site (storm sewage);
¢ Collection of condensation moisture inside the NSC (as required);

» Domestic savage system ;

e Special savage system (liquid radwaste treatment);

« Drainage of the section for preparation of dust suppression solutions.

The connection points of the systems are presented in [3.28].

2.11.3.7.1 General Requirements

Water supply and sewage systems will be designed based on actual needs, meet existing
regulatory documents and NSC specific conditions. Radiological monitoring shall be provided
for the effluents. The materials, equipment and items shall provide for system efficiency without
locking or freezing.

2.11.3.7.2 Combined Potable/Technical Water Supply System

Industrial- and potable water will be supplied from the network of ChNPP site potable pipeline.
The material used for pipes and equipment will comply with requirements of sanitary standards.

The network of potable pipeline will be looped and of sufficient size to supply the required flow.
In order to ensure necessary monitoring by sections and increase of reliability, separation and
shut-off valves will be installed. Penetration of radioactive contamination to the system shall be
prevented.

Water for industrial purposes (watering taps and process equipment consumption) shall be
supplied from the combined industrial-portable water piping of the NSC.

NOVARKA will provide a system of combined portable/industrial water supply for NSC CS-1 and
consider the needs for NSC CS-2:

* All necessary equipment taking into account needs of both commissioning stages and
equipment of appropriate rooms and areas;

« A system of combined portable/industrial water supply for NSC CS-1;
» Connection points for NSC CS-2.

The system draws water from the ChNPP site system.
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2.11.3.7.3 Fire Water Supply System

The fire water supply system will provide for supply of sufficient amount of water to fight the
external and internal fire of the facilities, and to cool down the NSC metal structures if required.

The NSC fire will be extinguished by either self-sustained system independent of the Client’s
system (with individual water supply and the number of fire pumps) or from the upgraded
ChNPP fire-fighting system.

Internal fire-fighting will be provided from fire faucets and external from fire hydrants.

Utilization of water for fire-extinguishing will be analyzed in accordance with nuclear safety
criteria for specific areas.

2.11.3.7.4 Sanitary Sewage

The sanitary sewage drainage outside the NSC will be performed with the pumping stations to
the ChNPP site sanitary sewage, as indicated in [3.28]. NOVARKA will provide for measures to
prevent ingress of radioactive materials into the sanitary sewage system. The feasibility of
installing bio-toilets in the strict-access area restrooms will be addressed. The system will not
cover areas with potential radioactive contamination.

NOVARKA will provide a sanitary sewage system for NSC CS-1 and consider the needs for
NSC CS-2, including:

e All necessary equipment taking into account needs of both commissioning stages and
equipment of appropriate rooms and areas;

e Sanitary sewage system for both commissioning stages;

e Connection points for the sewage collection system for NSC CS-2 (when necessary, if the
previous item cannot be provided in full scope).

The NSC CS-1 sanitary sewage system is connected to the ChNPP sanitary sewage system.

2.11.3.7.5 Industrial Sewage

Industrial Sewage will be sent to the storm sewage system through a sump for oil skimming.
Shut-off radiological monitoring will be needed; radiological monitoring will be required before
discharge. Measures will be provided to prevent ingress of radioactive media to the system
(e.g., the system will not be installed in areas with potential radioactive contamination).

NOVARKA will provide an industrial sewage system for NSC CS-1 and consider the needs for
NSC CS-2, including:

* All necessary equipment taking into account needs of both commissioning stages and
equipment of appropriate rooms and areas;

¢ Industrial sewage for NSC CS-1 and stationary places for collection of floor drains for
NSC CS-2;

« Connection points for portable (if necessary, stationary) collection means for NSC CS-2.

2.11.3.7.6 Storm Sewage

Diversion of the storm water from the NSC roof shall be organized through the system of closed
pipings or open channels. Optimal option of the storm water (without radioactive contamination)
diversion from the roof shall be additionally developed and justified in the Detailed design
together with connection to the combined ChNPP systems without purification.
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Diversion of the storm water from the NSC site shall be performed to the similar network with
preliminary purification mainly of mechanic admixtures and possible oil products. Radiation
monitoring of the diverted water should be envisioned.

The NSC CS-1 Contractor shall provide storm sewage system for the NSC, including:

« all basic equipment (system of the outlet pipes and channels from the NSC roofing, from the
existing OS structures protruding beyond the arch as well as from other buildings and
facilities of the NSC);

e collection system for rain and melt water (also from the NSC site), main pipelines and
channels to the storm sewage outlet

e provide storm water sewage system for both commissioning stages

The NSC CS-1 storm sewage system will be connected to the ChNPP site storm sewage
system, defined by SSE ChNPP answer, to be the discharge channel of Unit 4 or of Unit 3,
running parallel to the Turbine Hall.

2.11.3.7.7 Special Drainage System (Liguid Radwaste Treatment System)

Design of the LRAW management system shall be developed with collection for removal from
the NSC to the ChNPP system.

LRAW management facilities should ensure collection of the primary and secondary LRAW and
their hand-over to the LRAW management system of ChNPP.

NOVARKA will provide a special drainage system for NSC CS-1 and consider the needs for
NSC CS-2, including:

« All necessary equipment taking into account needs of NSC CS-1 and NSC CS-2
arrangement of the respective premises and areas;

» Liquid radwaste collection system (special drainage) and mobile equipment for NSC CS-1
and stationary places for liquid radwaste collection for NSC CS-2;

e Connection points to the liquid radwaste collection system for mobile (if necessary,
stationary) equipment for liquid waste collection for NSC CS-2.

* Systems for quantity and activity control of resulting sewage.

2.11.3.7.8 Collection of Condensation Humidity inside NSC (if necessary)

If condensate is generated on the internal surface of the NSC, possibility of its diversion into the
special sewage system with radiation monitoring shall be considered, since condensate may
contain unacceptable levels of radioactive contamination.

2.11.4 ACCESS CONTROL SYSTEM

NSC CS-1 Contractor shall reserve an empty room (with a surface area roughly estimated at
70 m?) at the entrance of the NSC Auxiliary (technological) facility for future installation (by
others) of access control and physical protection equipment (turnstiles, card reader etc.). NSC
CS-1 Contractor will determine actual area required.

NOVARKA shall equip doors on access routes to the restricted areas, zones and equipment
with sensors and locks. Sensors signal shall be transmitted to the Access Control and Physical
Protection System developed and installed by others
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2.11.5 DECONTAMINATION AND PERSONNEL SANITARY TREATMENT SYSTEM

The Design of RAW management, generated during decontamination and sanitary treatment of
personnel will be performed, taking into account the needs of maintenance for NSC CS-1
structures and reservation of power capacities for NSC CS-2.

In NSC, the quantity of personnel in the maximum work shift for the period of dismantling the
unstable structures will be around 120 persons, without taking into account the personnel which
periodically stays in a shielding box (OS personnel). The expected quantity of personnel during
the period prior to the beginning of dismantling works shall be approximately made of 60
persons during the maximum work shift. The personnel of sanitary check points and those
carrying out the radiation monitoring is includes in these quantities. The aforementioned
assessment of quantity of the NSC operation personnel is preliminary and will be clarified and
justified in the design.

In the development of methods, compositions and technical means of decontamination,
preference will be given to non-liquid and small-capacitance technologies. As a basis the
compositions and methods that are currently used in the Shelter will be considered. The
effectiveness of the newly proposed compositions and methods will be not less than those that
are currently used.

For the personnel sanitary treatment system, the following will be addressed:

* Requirements for access routes for personnel to their workplaces (through changing facility,
sanitary check points, including the use of existing and to-be-designed facilities);

* Requirements for collection, monitoring and discharge of water after sanitary treatment of
personnel;

* Requirements for the use of additional individual protection means,
* Requirements for the use of pneumatic suits and masks;

* Requirements for equipment of mobile and stationary airlocks, their sanitary treatment. In
particular, the movement of air flows from “clean” to “dirty” zones will be provided;

* Requirements which specify resistance to decontamination compounds and prevention of
radioactive contamination sorption to materials and equipment.

Design of sanitary-accommodation space (SAS) will be realized in accordance with the
requirements of OCI1Y and other applicable normative documents.

Detail work over the stated above issues will be realized at the Design stage.

Item 12.6 OCITY-2005 estimates the requirements for SAS, which will be realized during NSC
designing. In SP-AS-88, some OCI1Y-2005 requirements have been detailed. Attachment 2.4
presents the extracts from the main OCITY-2005 and CI1-AC-88 requirements (indicating the
items, given in OCIY-2005 and CI1-AC-88), Applications of the stated requirements will be
adapted to the concrete specific NSC conditions and the ChNPP site in a total, as well as to the
existing ChNPP infrastructure. Here, OCITY-2005 will be considered as main document, but CI1-
AC-88, as an auxiliary one, meant to detail some requirements of OCI1Y-2005.

NOVARKA will provide with the sanitary treatment system for the personnel of NSC CS-1,
taking into account the needs of NSC CS-2, addressed both to decontamination and sanitary
treatment for the personnel, including:

e Decontamination equipment for NSC CS-1, and partially, for NSC CS-2 needs and
equipment of appropriate rooms and areas. The equipment and instrument decontamination
shop will take into account needs for decontamination of portable equipment (devices,
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rigging, grippers, tools) to be used in dismantling. The same will be relative to
decontamination of crane equipment, handling and other mechanisms, containers, process
and other equipment, transport (in particular, at NSC exit), as well as individual and
collective protective means. Scope of the CS-1 does not include equipment for
decontamination of the dismantling structures of main equipment (special for dismantling),
that will be decontaminated on the dismantling spots, site of accomplished RAW. Also
special mechanisms for loading and unloading of the dismantled structures and RAW are
not included. The NSC CS-1 decontamination system will take into account the needs for
decontamination of rooms, areas, access routes, and, if possible, needs of decontamination
sites for the dismantled structures management (primary treatment, preparatory for
temporary storage and loading;

e Provision of the NSC CS-1 with decontamination system;
* Places for connection of the NSC CS-2;

e Stationary air locks on boundaries of NSC zones, in process facility. Inside NSC for both
complexes;

* Mobile air locks for NSC CS-1 (if necessary).

2.11.6 NSC FACILITIES
The NSC CS-1 will include the following auxiliary facilities:

1. Sites, structures inside the NSC determining its internal layout (considering
dismantling) in compliance with structural arrangement solutions, in particular:

« Sites and structures for dismantling equipment (including its storage) and places for
connection of life support systems and the state monitoring system too;

e Sites and structures for primary treatment of dismantled structures, including as follows:

* Walls and the facility’s roofing with embrasure for delivery of dismantled structures,
equipped by biological protection;

* Reserve for railways to be laid out for 15-tonne trolleys;

* Reserve to lay railways for semigantry (20 ton) crane installed from the vehicles
loading area to the initial treatment area;

* Local reinforcement of covering in area of loading as well as under garage of
maintenance for carriages of main cranes;

« Places of connection points for life-support systems and NSC status control system.
» Site and structures for handling of dismantled structures, including:
* Reserve for railways to be laid out for 15-tonne trolleys;

* Reserve for railways, meant crane (20t) throughout the territory, from railways, laid
down at the site for vehicle loading;

* Foundations for walls of biological protection to provide the radiation zoning;
* Walls and roofing of the facility;
* Places of connection points for life-support system and NSC status control system.

e Site and structures for temporary storage of dismantled structures, south gate and air
locks for large transport vehicles, including, as follows:
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« Development of the site for temporary storage , that is, i.e., its equipping with all the
necessary life-support systems and status control ones;

* Southern sliding gates of the western end wall with a control panel;

e Air lock for transportation of the materials and equipment, equipped with all the
required systems of life-support and status control;

* Creation of required conditions of subsequent expansion of systems, including, but
not restricting: decontamination, LRAW collection, mobile screening (shielding).

e Site and structures for loading of vehicles, north gate and air lock for standard transport
vehicles, including:

* Access gate for standard vehicle; point of output monitoring for waste and vehicle
radiation contamination;

e Crane (20 tonne) with a system of manual control, and railways laid out till a site for
primary processing;

* Ventilation systems ensuring the non-spreading of contamination outside the Arch
under opening of gates;

e Other systems of life support and status monitoring;

e Site for temporary storage of packaged RAW, including a redundancy of squares for
buffer storage of containers, based upon NSC FS (CD) information.

« Site for preparation of solutions for the new mobile dust suppression system (transported
by cranes) and piping from the site to the mobile DSS. It is foreseen, that this site will be
used for the same purpose in future as well. It is required for OS dismantling, and after
that, it may be used for preparation of dust suppression solutions for mobile dust
suppression system. Reasoning of that, a long term access to the existing dust
suppression site and pipeline from that site to new mobile DSS, will be ensured.

» Solid insulating covering of the open soil areas inside the NSC and arrangements for
sewage collection & management of liquid LLRAW.

e Structures for the sanitary check points on the boundaries and inside NSC meant for
both commissioning complexes.

* Access and evacuation routes, emergency exits inside the NSC.

2. Auxiliary (process) building, including (Section 10.2.2.1 and section. 2 of Attachment
2 [1.12.11)):
* Rooms, areas, ensuring the operation of NSC life supporting and monitoring
systems;
» Air locks;

* Equipment maintenance and repair shops;
* Equipment decontamination shop;

» Radiological monitoring shop;

« Offices;

e Structures for input ventilation systems of the arch and ring gap (these structures
may be designed separately from the auxiliary building).
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NSC offsite utilities and external arrangements (up to the points of tie-in to ChNPP
utilities):

Buildings and facilities for allocation and operation of life support systems which are
not included into the aforementioned auxiliary (processing) buildings”. Pursuant to
the NSC Strategy, this is a sewage pump station, building for fire-fighting etc. See TT
Clarifications etc.

Covering and construction of NSC site, as well as the infrastructure buildings and
facilities on the NSC site” (see NSC Strategy, TT Clarifications, NSC DD in part of
general layout and transport systems etc.)

Note. Other facilities included in the NSC CS-1 and those associated with the arch will be
regarded, as part of the main NSC structure. The main structure will include:

2.11.7

Carrying structures of the arch;

West and east end walls;

Foundations;

NSC internal and external enclosure system, including maintenance system;
Interfaces with existing ChNPP structures;

All necessary structures, equipment, liens and etc., of the sliding system;

A system of the main cranes, maintenance structures, storages of crane trolleys,

Fastenings of hinged equipment etc., special trolley with telescopic mast.

SPECIFIC CRITERIA DEFINED DURING THE DETAILED DESIGN

The above CDSD sections do not provide specific design criteria and requirements for
structures of equipment and pipelines, structures of industrial equipment cabinets, arrangement
of cable lines, protection of systems and equipment against non-authorised access, technical
diagnosing, software and its testing. These design criteria and requirements will be determined
during the Design and submitted for concurrence by the Regulatory Authorities.

Initially, the following can be stated:

« These items always relate to major system, structure or components of the NSC and will
inherit their classification. For instance, a cable line feeding a SSC 1S-1 will be also ranked
as I1S-1 and will be subject to the design provisions applicable stated in section 2.6.

« High-class items (IS-1) which might be damaged by failures of lower class items will be
located in separated areas. This separation might be achieved either by protective
structures (walls) or by distance. The selection of the separation technique will be provided
during the Design;

e The reliability of the safety important items will be determined in a way similar to SSC in
strict accordance with 2.6.3.
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ATTACHMENTS TO CHAPTER 2
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A.2.1 — NORMS AND STANDARDS

1. HMA v HA, npumeHsiembie npu paspaboTke npoekta MNK-1 HBK / NLA and ND to be Applied for the NSC CS-1 Develo pment

OpraHusauus,
yTBepausLias /

(]
Nﬂ\lg/.n HasBaHue gokymeHTa / Document Title Bbll-glf;TaMn?;zgnnv?/Ei)i:T]eHT/ Dﬂgxggrﬂﬂ(éhg?e:?e/ HOaTa/Date
approved/ issued the
document
1 2 3 4 5

1.1. 3akOHbI YKpauHbIl, 3aKkOHOAAaTeNbHbIe aKTbl U1 NocTaHoBNeHMA KabnHeta MuHuctpoB YkpaunHbl / 1.1. Laws Ukraine, legislative acts and
decrees of Cabinet of Ministers of Ukraine

3aKoHbI / Law

lMpo BUKOPUCTAHHA A4epHOT eHeprii Ta pagiauiiHy 6esnek BepxoBHa Paga YkpaiHu

111 P P ASP p. . PamaLHY y P A P . 39/95- BP 08.02.1995
On use of nuclear energy and radiation safety Supreme Rada of Ukraine
Mpo NoBOAXEHHS 3 padioakTUBHUMU Bigxogamm BepxoBHa Paga Ykpainn

1.1.2 P : A : paa A7oR P A P : 255/95-BP 30.06.1995
On radioactive waste management Supreme Rada of Ukraine
Mpo ekonoriyHy ekcnepTna BepxoBHa Paga Ykpainn

1.1.3 P . y P : y P A P : 45/95-BP 09.02.1995
On ecological expert review Supreme Rada of Ukraine
Mpo 3abesneyeHHs caHiTapHOro Ta enigemionoriyHoro Graronony4ys .

BepxoBHa Paga YkpaiHu

1.1.4 | HaceneHHxa 4004-XI1 24.02.1993
On assurance of sanitary and epidemiological well-being of population | Supreme Rada of Ukraine
[MpoO OXOPOHY HaBKONULLHBOrO NPUPOAHOro cepenoBuLLa BepxoBHa Paga YkpaiHu

1.15 P .p y _ i PEAOBNLL P A P , 1264-XIl 25.06.1991
On environment protection Supreme Rada of Ukraine
Mpo 3axucT NguHKU Big BNIIMBY iOHI3YOYOro BUNPOMIHIOBaHHSA BepxoBHa Paga Ykpainn

1.1.6 P .Ll A y y p — — P A P : 15/98-BP 14.01.1998
On the protection of people against the effects of ionizing radiation Supreme Rada of Ukraine

1.1.7 . ; . . 309-XIV 11.12.1998
Mpo 3aranbHi 3acagu noganblioi  ekcniyartaudii i 3HATTA 3 | BepxoBHa Paga Ykpainu

ekcnnyaTauii YopHobunbcbkoi AEC Ta nepeTBOpeHHsT 3pyMHOBAHOMO
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OpraHusauus,
yTBepauBLias /
Ne n/n : BbINyCcTUBLUAA AOKYMeHT / | Homep aokymeHTa/
INo. Hassanue nokymenta / Document Title Organization which Document Reference Aata/Date
approved/ issued the
document
1 2 3 4 5
yeTBepTOro eHeprobnoka uiel AEC Ha ekonoridHo 6e3neyHy cuctemy
On general principles of further operation and decommissioning of
Chernobyl NPP and transformation of ruined fourth power unit of this | Supreme Rada of Ukraine
NPP into ecologically safe system
[Mpo HayKoOBY i HAYKOBO-TEXHIYHY eKCnepTnay BepxoBHa Paga YkpaiHn i
1.18 On scientific and scientific and technical expert review Supreme Rada of Ukraine 51/95-BP 10.02.1995
Mpo @isnyHUN 3axUCT AOepHUX YCTaAHOBOK, S4epHUX Martepianis,
pagioakTUBHUX Bigxoais, iHLIMX xepen ioHi3ytoyoro | BepxoBHa Paga Ykpainu
1.1.9 BUNPOMIHIOBAHHSA 2064-111 19.10.2000
On physical protection of nuclear installations, nuclear materials, :
. . SN o Supreme Rada of Ukraine
radioactive waste, and other sources of ionizing radiation
11.10 |_|pO.I'IO)Ke>KHy 6easneky BepxoBHa Paga YKpaIH.VI 3745-XI| 17 12.1993
On fire safety Supreme Rada of Ukraine
1111 Mpo oxopoHy npa.l.u BepxoBHa Paga YKpaIH.VI 2694-XI| 14.10.1992
On labour protection Supreme Rada of Ukraine
11.12 Mpo oxopoHy e'lTM.OC(bepHO.rO noBsiTps BepxoBHa Paga YKpaIH.VI 2707-XII 16.10.1992
On atmospheric air protection Supreme Rada of Ukraine
1113 | -1PO BiAXoAU BepxosHa Pana Ykpainu 187/98-BP 05.03.1998
On waste Supreme Rada of Ukraine
e e togbooncons oy 12747 | Beproana paga Vipai
1.1.14 ; : — 791a-XIl 27.02.1991
On legal status of the area exposed to radioactive contamination as a :
Supreme Rada of Ukraine
result of Chernobyl catastrophe
1.1.15 | MNpo o6'ekTn NiaBuLweHoi Hebe3nekn BepxoBHa Paga YkpaiHu 2245-11 18.01.2001
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OpraHusauus,
yTBepauBLias /
Ne n/n : BbINyCcTUBLUAA AOKYMeHT / | Homep aokymeHTa/
No. HasBaHue pokymeHTa / Document Title Organization which Document Reference Hata/Date
approved/ issued the
document
1 2 3 4 5
On facilities with increased hazard Supreme Rada of Ukraine
11.16 |_|p0.,EI,O3B.IJ'IbHy FII,IFIIJ'II:.HICTb y cdepi BUKOPUCTAHHSA ;”.J.epH.OI eHeprii BepxoBHa Paga praIH.VI 1370-XIV 11.01.200
On licensing activity in the field of nuclear energy utilisation Supreme Rada of Ukraine
1117 Mpo nlnTBep,qx(eHHﬂ BiANOBIOHOCTI BepxoBHa Paga YKpaIH.VI 2406-IIl 17.05.2001
On conformity assessment Supreme Rada of Ukraine
Mpo paricikauii O6'egHaHoi  KoHBeHUii npo 6e3neky NOBOAKEHHS 3
BignpauboBaHMM nanvBoM Ta npo 6e3neky noBogkeHHs 3 | BepxoBHa Paga Ykpainu 1688-14 20.04.2000
1.1.18 | pagioakTMBHUMM Bigxogamu
On ratification joint convention on the safety of spent fuel :
: : Supreme Rada of Ukraine
management and on the safety of radioactive waste management
11.19 lMpo meTpororito Ta METPONOri4HY AIAMLHICTL BepxoBHa Paga praIH.VI 113/98-BP 11.02.1998
On metrology and metrological activity Supreme Rada of Ukraine
1.1.20 Mpo oxopoHy 3gmenb BepxoBHa Paga praIH.VI 962-1V 19.06.2003
On land protection Supreme Rada of Ukraine
NMoctaHoBneHus / Decrees
Mpo 3aTBEPOKEHHS TEXHIKO-EKOHOMIYHOIro 00rpyHTYBaHHS
(KoHuenTtyanbHuii  MpoekT) koHdamHmeHTa ob'ekta «Ykputta» | KabiHeT MiHicTpiB YkpaiHu
1.1.21 | YopHobunbcekoi AEC 443-P 05.07.2004
On approval of feasibility study (conceptual design) for Chernobyl | Cabinet of Ministers of
NPP Shelter object confinement Ukraine
1.1.22 Mpo 3:aTB_epn>KeHH;| Mopagky BukoHaHHA [MnaHy 34iMCHEHHS 3axonis KaGiteT MiHicTpia YkpaiHu 421 31.03.2003
Ha 006'eKTi «YKpUTTS»
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On approval of procedure for realisation of the Shelter implementation | Cabinet of Ministers of
plan Ukraine
Mpo lNopsinok NPUAHATTS B eKcrlyaTauito 3akiHieHUX OyAiBHULTBOM | KaGiHeT MiHicTpiB YkpaiHu

1123 ——— . — 1243 22.09.2004
On procedure on commissioning of complete construction facilities IC:’:\blnet of Ministers of
e e e e | Kainer Miicroa i

1.1.24 483 11.04.2002
On order of approval for investment programs and construction | Cabinet of Ministers of
projects and its comprehensive state examination. Ukraine
MNpo [epxaBHy nporpaMmy NOBOMKEHHA 3  pafioakTUBHUMU | KabiHeT MiHicTpiB YkpaiHu

1.1.25 — : : : . — 480 29.04.1996
On provisions on state register of radioactive waste Cabinet of Ministers of
MopyyeHne Ha pas3paboTky AOKymeHTa no GesonacHocTM B pamkax | KabuHeT MuHucTpos

1126 |Xonuenunm npoekra HBK __ Ykpanrel 9180/3/1-06 27.03.2006
Order for development of safety document within the framework of | Cabinet of Ministers of
NSC design conception Ukraine
lMonoxeHHA Npo NOPSIAOK NPOBEAEHHSA AepXXaBHOI ekcnepTnsu
(nepeBipkM) NPOEKTHOI AOKyMeHTaUii Ha ByaiBHMUTBO Ta
PEKOHCTPYKLit0 BUPOOHMYMX 06'EKTIB | BUTOTOBNEHHS 3acobiB KabiHeT MiHicTpiB YkpaiHn
BMPOBHULTBA Ha BigNOBIAHICTb IX HOPMATMBHMM akTaM MPO OXOPOHY 431

1.1.27 | npaui (HMAOIM 0.00-4.20- | 23.06.1994
Provisions for order of state examination (inspection) addressed to 94)

design documents for construction, reconstruction of industrial
enterprises for compliance with the regulatory acts on labour
protection.

Cabinet of Ministers of
Ukraine
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1.2. Hopmbl 1 npaBuna Nno pagMaLMOHHON U siAepHON 6Ge3onacHOCTU, o6palleHuIo ¢ aaepHbIMU matepmanamm n PAO / 1.2.Codes and

regulations for radiological and nuclear safety, nu

clear materials and radwaste management

Hopmu pagiauinHoi 6e3nekn YkpaiHu. [epxasHi ririeHi4Hi HopMaTuem
(HPBY-97)

MO3 Ykpainu

1.2.1 A 6.6.1-6.2.001-98 | 14.07.1997
Radiation safety norms of Ukraine. State hygienic regulations (HPBY- Ministry of Health of Ukraine
97)
Hopmu pagiauinHoi 6e3nekn YkpaiHn. [onoBHeHHA: PagiauiiHui
3aXUCT Big [Xepen NOTEHUIMHOro onpoMiHeHHs. [epxasHi ririeHiyHi | MO3 YkpaiHn
: OHAOIT 0.03-3.24-97
122 | Hopmamen (HPBY-97/12000) (OTH 6.6.1-6.5.061- | 01.01.1998
Radiation safety norms of Ukraine, addition: potential radiation source 98)
protection. State hygienic regulations Ministry of Health of Ukraine
(HPBY-97/02000)
OcHoBHi caHiTapHi npaBuna 3abe3neyeHHs papgiauiiHoi Ge3nekn .
g | Ykpaikn (OCMY-2005) MO3 Yipaikm [ 6.177-2005-09- | ) 10 oo
o Basic sanitary rules for radiation protection of Ukraine Ministrv of Health of Ukraine 02 o
(OCMY-2005) y
MpaBuna ggepHoOi Ta papgiauiiHoi ©e3nekM npu nepeBe3eHHi [KSIPY
124 | Papioakmerix marepianis (MBMPM-2006) : — HM 306.6.124-2006 | 30.08.2006
Nuclear and radiation safety rules for transportation of radioactive SNRC of Ukraine
materials (MBMNPM -2006)
125 lMonoxeHHs Woao nnaHyBaHHA 3axoAiB Ta Aiv Ha BUNaAoK aBapin nig [KAPY HIM 306.6.108-2005 | 07.04.2005

yac nepeBe3eHHs pagioakTUBHUX MaTepianis
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Regulatlons r_egardmg planr_nng of measures and actions for case of SNRC of Ukraine
accidents during transportation of radioactive materials
MpoekTHi AonyCcTUMI piBHI ANg HOBOro 6e3nevyHoro KoHanHMeHTa MO3 Ykpainu, OKAPY
H20 Designed permissible levels for new safe confinement Ministry of He"’.llth of Ukraine, 200
SNRC of Ukraine
MpoekTHi kpuTepil 0OMEXeHHsI NOTEHLIMHOro onpoMiHeHHs ans HBK MO3 Ykpainu, OKAPY
1.2.7 Ministry of Health of Ukraine 2005
Design criteria of potential irradiation restriction for NSC SNRC of Ukraine
3asiBa Npo NONITMKY perynioBaHHA SOepHOI Ta pagiauinHoi 6e3neku . . .
128 06’ekty «YkputTa» Bl YopHobunbcbka AEC Mirekopecypcis Ykpaikm 08.04.1998
o Statement on regulation policy for SSE ChNPP’s OS nuclear and | Ministry of the Environmental o
radiation safety Protection
dyHOoaMeHTanbHi NpuHUMNM 6e3nekn fisnbHOCTI B pamkax [lnaHy [KSIPY
1.2.9 | 3AIMCHEHHs 3axofiB Ha 0B'eKTi YKpUTTS HM 306.1.102-2004 | 30.12.2004
Fundamental principles of safe activity within SIP realization SNRC of Ukraine
KepiBHMUTBO W040 3aCTOCyBaHHA 3acag 6e3neku nig yac 34iMCHEHHSA
perynow4ol gisnbHOCTi B pamMkax [MnaHy 3gincHeHHst 3axogis Ha | QKAPY
1.2.10 | OB’eKTi «YKpUTTS» P 306.1.128-2006 | 25.09.2006

Guidance addressed to safety measures during regulatory activity in
the frameworks of SIP realization

SNRC of Ukraine
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MpaBuna npoekTMpoBaHUA W IKCnSyaTaumMm CUCTEM aBapUMHON
CUrHanu3aumMm o BO3HMKHOBEHMM CaMOMOAAEPXKMBAIOLLENCA LienHou FocatomHansop CCCP
peakuMm W opraHusauMm MeponpuaTUA MO  OrpaHUYEeHuo ee
1.2.11 |hocheacrevn MBA-06-10-91 21.02.1991
Rules for des'lgn and o_peratlon.of emergency alarm system S|gnallng State Nuclear inspection of
of self-sustained chain reaction origination and organization of USSR
neasures for limitation of its consequences
lMnaH pearyBaHHA Ha pagjiauinHi aBapii OKAPY HIM 306.5.01/3.083-
1.2.12 - _ 2004 17.05.2004
Radiation emergency rersponse plan SNRC of Ukraine
1.2.13 , . : MHAS IM -14-029-91 1991
Safety rules for storage and transportation of nuclear fuel at nuclear | State Nuclear inspection of
industry facilities USSR
MexxBegomcTBeHHad
KoMmccus no Bonpocam
Crtpaternsa npeobpasoBaHuns obbekTa «YKpbITue»
KOMMJEKCHOro peLleHns
1.2.14 npo6nem YASC npotokon Ne2 / 15.03.2001
: Note No 2
Commite on Issues of
Shelter object conversion strategy Comprehensive of
Chernobyl NPP Problems
1.2.15 | HopMbl NPOEKTUPOBAHNA CENCMOCTONKNX aTOMHbIX CTaHLMI NocatomHagsop CCCP NMHADS M-5-006-87 30.12.1987
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: : State Nuclear inspection of
Norms for design of erthquake resistant nuclear plants USSR
OcHoBaHWs1 peakTOpHbIX OTAEMNEHNA aTOMHbIX CTaHLNI NocatomHagsop CCCP
1.2.16 . . MvH AD 5.10-87 11.01.989
Nuclear plant reactor unit basis State Nuclear inspection of
p USSR
Eg:xglp(:&”ov‘;ij;m%?rgr;c;”e_:lgmpoaaHm aTOMHbIX 3N1eKTPOCTaHLMN C FocatomHanaop CCCP
1.2.17 , : : : : MuH A3-5.6 29.12.1986
Norms for construction design of nuclear plants with reactors of State Nuclear inspection of
different types USSR
MpaBuna 3abesneyeHHs 36epexxeHHs saepHUX MmaTepianis, Mi : .
. . i ke : iHekopecypciB YKpaiHu
pafioakTMBHUX BiOXOAIB, IHLUNX [KEeper iOHi3yo4oro BUNPOMIiHIOBaHHS HI 306.4.08/1.042-
1.2.18 ;s ' 2000

Rules of provisions with preservation of nuclear materials, radioactive
waste, other sources of ionizing radiation

Ministry of Ecological
Resources of Ukraine

00

1.3. NMpaBuna n HOpMbl TeXHUYECKOWN 6e30nacHOCTU, OXpaHbl TPyAa U noxapHoun 6e3onacHoctn / 1.3. Codes and regulation for industrial,
labor protection and fire safety

MpaBuna 6e3nekun nig Yac peKoHCTPYKLii Oyaisens i cnopya
NPOMMUCNOBUX MiANPUEMCTB

MiHnpavui YkpaiHu

1.3.1 : . : - : HMAOIM 45.2-1.12-01 | 02.04.2001
Safety rules applicable to reconstruction of the industrial enterprises - .
Ministry of Labour of Ukraine
structure
132 I'Ipaampa 6e3neyvHoro BUMKOHaHHS pobiT Npu cnopyaKeHHi 06'exTiB 3 ﬂ,ep)lSHaFJ'IFI,D,OXOpOHI'Ian,I HMAOM 45.2-1.11-97 14.03.97
MOHOMITHOrO 6eTOHY Ta 3anizobeToHy YkpaiHu
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Rules of safe work implementation during erection of monolithic Inspectorate of Labour
concrete and reinforcement concrete objects Protection of Ukraine
OpieHToBHO Ge3neyHi piBHi Aii WKIANMBMX PEYOBUH y NOBITPi poBoY0T | MO3 Ykpaiuu
1.3.3 [ Tentatively safe level of activity for hazardous substances i K : ARAOM 003320 1 23.02.2000
entatively safe level of activity for hazardous substances in a wor Ministry of Health of Ukraine 00
zone air
on 10427
134 (AHAOIM 0.03-1.07- | 04.04.1973
- . - . . - . 73
Sanltary rules of engineering process organization and hygienic Ministry of Health of Ukraine )
requirements for industrial equipment
CaHiTapHi HopMu BUPOBHMYOrO LWyMy, YNbTPa3ByKy Ta iHppa3Byk MOS Ykpainn
1.35 P P P YMY, YIbTPasByRy (paeyky P ACH 3.3.6.037-99 01.12.1999
Sanitary norms for industrial noise, ultrasound and infrasound Ministry of Health of Ukraine
MpaBuna TexHWkn 6e3onacHOCTM NpK aKCnnyaTaunm . ,
TENonCNoNb3yLMX YCTAHOBOK M TEMNMOBbLIX CETEN Mirnanueerepro YkpaiHu
1.3.6 ylowmx y e [HAOMM 0.00-1.22-95 | 14.02.2007
Safety rules for operation of heat- utilizing facilities and heat networks INIStry ot Fuet and Energy
of Ukraine
MpaBuna 6e3neyHoi ekcnnyaTtauii enekTpoyCTaHOBOK CloXusadis espﬁ:amﬂuoxopompaul
1.3.7 P HMAOI 40.1-1.21-98 | 09.01.1998
. - Inspectorate of Labour
Rules for safe operation of facilities by the users . :
Protection of Ukraine
1.3.8 MpaBuna yctponcTea 1 6e3onacHomn aKkcnnyartauum nogbEMHUKOB Repxtarnanoxopoxnpau HIMAOI 0.00-1.36-03 | 08.12.2003

YKpaiHu
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: . : Inspectorate of Labour
Rules for design and safe operation of hoisters Protection of Ukraine
MpaBuna yctponcTea 1 6e3onacHon akcnyaTtaumMm cocyaos,
paboTaloLmx No4 SaBNeHNEM. JepxHarnsgoxopoHnpadi
MN3ameHeHne Nel, 11.07.1997. YkpaiHu, MiHnpaui Ykpaiiu
1.3.9 | NameHeHne Ne2, 22.03.2002 HMAOI 0.00-1.07-94 | 18.10.1994
Rules for design and operation of vessels operating under pressure. Inspectorate of Labour
Alteration No.1, 11.07.1997. Protection of Ukraine,
Alteration No.2, 22.03.2002 Ministry of Labour of Ukraine
1.3.10 ' HMAOI 0.00-1.13-71 | 07.12.1971
Rules for design and safe operation of stationary compressor units, USSR State Mining
airways and gas pipelines Inspectorate
MpaBuna 6e3ne4HOi ekcnnyaTauii eNeKTpoyCTaHOBOK. [epxHarnsgoxopoHnpadi
1311 |Jdmenerie, 25.02.2000 _ : Ykpalhy HMAOM 40.1-1.01-97 | 06.10.1997
Rules for safe operation of electroinstallations. Inspectorate of Labour
Alteration, 25.02.2000 Protection of Ukraine
Qr{l)eaIi:l;iHﬁm{(ﬂograﬁggngoyCTaHOBOK. EnekrpoobnagHaHHs MiHnpai YkpaiHu
1312 |2 I” e ycrano e — - HMAOTM 40.1-1.32-01 | 21.06.2001
ur?itis or electric units construction. Electric equipment for the specific Ministry of Labour of Ukraine
Mpasuna 6ygoswu i 6e3neyHoi ekcnnyaTauii Tpy6onpoBoAiB napw i .
1.3.13 | rapsuoi Boau. esg;“.l.:ammoxo'oo””pa”' HMAOM 0.00-1.11-98| 08.09.1998

MNameHeHue, 06.03.2002
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Rules for construction and safe operation of steam and hot water | fLab
ipelines nspectorate of Labour
P o Protection of Ukraine
Alteration, 06.03.2002
MpaBuna noxexHoi 6e3nekun B YkpaiHi MHC Ykpainu
Rules of fire safety of Ukraine .
Emergencies
HopMu BU3Ha4YeHHs1 kKaTeropivi NnpumieHb, OyaNHKIB Ta 30BHILLHIX N
MHC YkpaiHn
YCTaHOBOK 32 BUOYXOMNOXEXHOI Ta NOXEXHOK Hebe3nekow
1.3.15 - : . . — : HAMNB B.03.002-2007 | 03.12.2007
Norms of buildings rooms and external installations categories Ministry of Ukraine of
classification on fire-explosive and fire hazard Emergencies
FCrn4yA3aC,
O6Lwue nonoxeHnsi No obecneyeHno NoxxapHon 6e3onacHoOCTH "maBHOe ynpasrneHue
06bekTa «YKpbITUE» rocygapcTBeHHON NOXapHOW
oxpaHbl MBI YKkpauHbl
1.3.16 SSE ChNPP, HAMNB 02.021-1999 | 07.06.1999
General Department of State
Basic regulations to ensure fire safety of the object Shelter Fire Fighting Service of the
Ministry of Internal Affairs of
Ukraine
MpaBuna noxexHoi 6e3nekn B KOMNaHisX, Ha NignpMemMcTeax Ta B MiHnanuBeHepro Ykpaikm
13.17 opraHisauisix eHepreTuyHol ranysi YkpaiHu HAIB B.01.034- 26.07.2006

Rules for safety assurance in companies, enterprises and institutions
of energy branch of Ukraine

Ministry of Fuel and Energy
of Ukraine

2005/111
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3axucT Big noxexi. MNMoxexHa 6e3neka 06’ekTiB OyaiBHMLTBA. [epx6ya Ypaitu
3mina Nel-BiCNe2, 23.01.2007 PXOYA YKP
1.3.18 _ i o OBH B.1.1-7-2002 03.12.2002
Protection from fire. Construction fire safety. Gosstrov of Ukraine
Alteration No.1-BiS No.2, 23.01.2007 y
1.3.19 — — — — : BCH 47-85 1985
Norms for designing of automatic fire extinguishing facilities applicable -
: Ministry of Energy of USSR
for cable construction
MpoTmBONOXapHbIE HOPMbI CTPOUTESNIBHOIO NPOEKTUPOBAHMS. NockomuteTr CCCP no
1.3.20 I\/!eTo;lea onpe,ueneng pacquHom NoXapHOW Harpysku . . aenam CTpOV.ITeJ'IbCTBa CT C3B 446-77 26.12.1977
Fire norms for construction design. Procedure for calculation of fire State Committee of USSR
loads on Building Affairs
MpaBuna 6ynoswu i 6e3neyHOl ekcnyaTauii BaHTaxoniginManbHUX HepxHarnsagoxopoHu npawi
KpaHiB YkpaiHu
1.3.21 HMAOI 0.00-1.01-07 | 18.06.2007
. : Inspectorate of Labour
Rules of construction and safe operation of cranes . :
Protection of Ukraine
MpaBuna TexHuKM 6e3onacHOCTM Npu SKCnnyaTauum .
. HepxHarnsgoxopoHnpadi
TennomMmexaHn4yeckoro o6opyaoBaHMs aNeKTPOCTaHUMIA U TeNNOBbIX Voat
CeTeﬂ KpaIHM HAOI_I 1.1.10-1.02-
1.3.22 01 15.11.2001
Industrial safety rules during operation of heat-mechanic equipment of | Inspectorate of Labour
electric power stations and heat networks Protection of Ukraine
1.3.23 | lNpaBuna ycTponcTBa 3reKkTpoyCTaHOBOK MwuHaHepro CCCP My3:2006 2006
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Rules for set-up of electrical installations Ministry of Energy of USSR
lMocTosHHas komuceus no
MoxapHasa 6e30nacHOCTb B CTPOUTENBLCTBE. TEPMUHBI U 5
onpeneneHms COTpyAHMYecTBY B 0bnactu

1.3.24 cTpouTenbCcTBa CT COB 383-87 1987

Fire safety for construction design. Terms and definitions Permaner_lt Commlssm'n for
Construction Cooperation
ROTOOTANUA & BO0-BO B arepreriecu poaitopayy | MIHNANMBGHEPTO Yipain | BBH B.1.1.034-

1.3.25 03.307-2003 2003
Fire- prevention design norms of nuclear power plants operating with Ministry of Fuel and Energy (HAMB 03.005-2007)
water-moderated water-cooled reactors of Ukraine

1.4 MpaBuna n HopMbIl hn3nNYeCcKon 3aWnTbl 06 HLEKTOB, KOHTPOSIA U yYeTa aaepHbIX maTepuanoB / 1.4. Codes and standarts for physical
protection of facilities, control and accounting of nuclear materils
MpaBuna i3n4HOro 3axmcTy SAepHUX YCTaHOBOK Ta SOEPHUX
. OKAPY
mMaTepianis

1.4.1 HIM 306.8.126-2006 | 04.08.2006
Rules of physical protection of nuclear material and nuclear facilities SNRC of Ukraine
MpaBuna BegeHHA 0b6niKy Ta KOHTPOSO SAEPHUX MaTepianis KAPY

1.4.2 P A . y 'p ASP — P A - HIM 306.7.122-2006 | 26.06.2006
Rules of nuclear materials recording and monitoring SNRC of Ukraine
MpaBuna noBamkeHHa 3 iHpopmaLlieto Woao isnYHOro 3axmcTy
AOEPHUX YCTAHOBOK, S4EPHOro Matepiany, iHWKX gpkepen ioHisytovoro | MiHekobesneku YkpaiHu

1.4.3 | BUNPOMiHIOBAHHS HI 306.4.08/1.014- 28.12.1998

Rules for treating information on physical protection of nuclear
installations, nuclear material, other ionizing radiation sources

Ministry of Environmental
Safety of Ukraine

98
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[MonoXeHHA NPo BU3HAYEHHSA XapaKTePUCTUK MOXITMBOro Hanaay Ha
AAEepHi YCTaHOBKM | aAepHi MaTepianu Ta BUKOPUCTaAHHA LinMX OKAPY
BigomocTen iI3M4HOMY 3aXUCTI -

144 A yod ! y _ _ HIM 306.2.08/1.015- | 55 00 1999
Procedures for determining characteristics of possible attack on 99
nuclear installations and nuclear material and their utilization for SNRC of Ukraine
physical protection purposes

145 |_|OJ'I0.)|.<eHH$I npo cuctemy B.VIMIpfOBaHb SOepHUX maTtepianis OKAPY _ HIM 306.7.120-2006 | 13.02.2006
Provision for nuclear materials measurement SNRC of Ukraine
PekomeHgauii wono obniky Manux KinbkocTen aaepHuMx maTepianis OKAPY

1.4.6 P 306.7.111-2005 | 26.09.2005
Recommendations for account of small quantities of nuclear materials | SNRC of Ukraine
MeToan4Hi BKasiBkuM OO0 NPOBEAEHHS di3nYHOT iHBEHTapu3auii Ta [KSIPY
3BefeHHA BanaHcy aaepHUX maTepianis

1.4.7 —— : —— P 306.7.112-2005 | 06.10.2005
Metho_dlcal instructions for physical inventory and report of nuclear SNRC of Ukraine
materials balance
Cuctema HaginHocTi 6yaisHuuTa (CHBB). MonoxeHHs npo .

. . . ; [epxxHarnsgoxopoHnpatdli

po3cnigyBaHHA NpUYKNH aBapin (o6BaneHb) byaisens, cnopya, ix YkpaiHi
YACTWH Ta KOHCTPYKTUBHUX €NeMEHTIB 1

1.4.8 Construction reliability system (CRS). Regulations for investigation of fibH B.1.2-1-95 01.07.1995

. ] o ! Inspectorate of Labour
the emergencies (collapses): facilities, structure, their components . .
Protection of Ukraine

and structural elements

14.9 MpaBuna akcnnyatauum anekTpo3alluTHbIX CpeacTs MiHnpaui YkpaiHm HIAOM 40.1-1.07-01 | 05.06.2001

Operational regulations for electricity-preventive means

Ministry of Labour of Ukraine
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NHxxeHepHoe obopyaoBaHue 3g4aHnin n CoopyXeHui. NoxapHas
aBTOMaTuMKa 34aHUN U COOPY>KEHUN. Lepx6yn Ykpainu
Monpaeka - b Nell, 2005.
1.4.10 [Amerenne Nol, 2006 — — [BH B.2.5-13-98* | 22.05.2006
Engineering equipment of buildings and facilities.
Fire automatics of buildings and facilities. Gosstroy of Ukraine
Amendment - IB No.11, 2005.
Alteration No.1, 2006
MHCTpYKLMA NO YCTPONCTBY MOSHUE3ALLNTLI 34aHUA N COOPYKEHUI MwuHanepro CCCP
1.4.11 - . . . . . = Pl 34-21.122-87 12.10.1987
Instruction on installation of lightning protection for buildings and .
structures Minenergo of USSR

1.5. O6wenpomMbILNeHHble HOPMbI U NMpaBuia U HOPMbI AN CUCTEM BOAOCHabXeHUA, KaHann3auum, OTONNEHUs, BEHTUNALIMU U
ater supply, sewerages, heating, ventilation and co

KoHauuuoHupoBaHus / 1.5. Common industrial codes and standards for w

nditioning

151

BogocHabxxeHne. Hapy>xHble CETU U COOPYXKEHUS.
MonpaBsku - BCT Ne 9,11,1985; BCT 2,12,1987.
MNameHeHus - BCT Ne 9,1986, nam.Nel - buC Ne 2, 2000

Nocctpon CCCP

Water supply. External utilities and structures
Amendments - BST No0.9,11,1985; BST 2,12,1987.
Alterations - BST N0.9,1986, change No.1 - BiS No.2, 2000

Gosstroy of USSR

CHwuI 2.04.02-84*

27.07.1984

15.2

BHyTpeHHMI BOOONPOBOA 1 KaHanM3auus 3gaHun.
MNameHeHns - BCT Ne 7, 1992.

Monpasku - BCT Ne 11, Ne 12, 1992.
[JononHeHne - BY Ne 2, 1995

Nocctpon CCCP

Internal water pipeline and sewage of buildings.
Alterations - BST No.7, 1992.

Gosstroy of USSR

CHwuI1 2.04.01-85

04.12.1985
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Amendments - BST No.11, No.12, 1992.
Attachment - BU No.2, 1995
OTonneHne, BEHTUNSALMSA U KOHAWULMOHUPOBAHUE.
[ononHeHne BY - Ne2, 1995.
N3meHeHne Nel. roccTpon YkpauHbl
M3meHeHne Ne2 - buC Nel, 2000.
153 [emerenne Noz - BuC Nel, 2001 CHuM 2.04.05-91 1991
Heating, ventilation and conditioning.
Attachment BU - No.2, 1995.
Alteration No.1. Gosstroy of Ukraine
Alteration No.2 - BiS No.1, 2000.
Alteration No.2 — BiS No.1, 2001
154 Tennoaag M3onALMS o6opyqoaaHv|;| n 'pr'60nposonoe Nocctponn CCCP CHulM 2.04.14-88 1990
Thermal insulation of equipment and pipelines Gosstroy of USSR
HapyxHble ceTn n coopyXeHunst BoaoCHabXeHnst 1 KaHanmsawumm occtponn CCCP
155 CHuwul1 3.05.04-85* 31.05.1985
External networks and water supply facilities and sewerages Gosstroy of USSR
KaHanunsaums. HapyXHble CeTn 1 CoOopy>XeHus.
N3meHeHne - BCT Ne 9, 1986. locctponn CCCP
156 [/3ueHenme Nel - buC Ne 2, 2000 CHWM 2.04.03-85 | 21.05.1985
Sewage. External utilities and structures.
Alteration - BST No.9, 1986. Gosstroy of USSR
Alteration No.1 - BiS No.2, 2000
157 CHwulM 2.04.07-86 30.12.1986

Tennosble ceTw.
lo1 E\N/ Nlo 2

occtponn CCCP

L Aanroaiisa-N 1
VISNVICHACTIVIC TN=1 DJ IN="Z, 1

MN3ameHeHne Ne2 - BuC Ne 1, 2000.
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M3meHeHne Ne2 - buC Ne 1, 2001
Heating utilities.
Alteration No.1 - BU No.2, 1995.
Alteration No.2 - BiS No.1, 2000. Gosstroy of USSR
Alteration No.2 - BiS No.1, 2001
1.6 MpaBuna n HopMbI OXpaHbl OKpyXatowen cpeabl / 1.6 Environmental protection codes and standarts
CocTae 1 cogepxaHne maTepuanoB OLIEHKM BO3OENCTBUI Ha
okpyxatowyto cpegy (OBOC) npu npoekTnpoBaHum 1 cTtpouTenscTBe | MoccTpon YkpauvHbl
npeanpuaTui, 34aHUN U COOPY>KEHUN
1.6.1 : : OBH A.2.2-1-2003 15.12.2003
Structure and content of materials of Environmental Impact
Assessment (EIA) while designing and constructing enterprises, Gosstroy of Ukraine
buildings and facilities
OxpaHa NoBEPXHOCTHbIX BOA OT 3arpsi3HEHUs! [naBHbIV roc YAAPCTBEHHbIN
1.6.2 caHuTapHbiit Bpa4 CCCP CanlvH 4630-88 | 04.07.1988
Protection of surface waters from contamination Surgeon General of USSR
[epxaBHi caHiTapHi NnpaBmna nnaHyBaHHs Ta 3abygoBM HaceneHmx
NYHKTIB.
Swivia Ne1, 12.08.04 MO3 YkpanHel
1.6.3 | 3miHa, 02.07.2007 OCIM 173-96 19.06.1996
State sanitary rules for planning and building of settlements.
Alteration No.1, 12.08.04 Ministry of Health of Ukraine
Alteration, 02.07.2007
164 OCHOBHi KOHTPOMbHI PiBHi, PiBHI 3BiNIbHEHHS Ta piBHI 4l WoA40 MHC Ykpaitm FH 6.6.1.076-001 28.09.2001

pafioakTMBHOro 3abpyaHeHHs 06'eKTIB 30HU BigYY>KEHHS
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Main Reference Levels, Releases and Activity Levels of Radiation - .
o ) Ministry of Ukraine of
Contamination of Exclusion Zone and the Zone of mandatory .
Emergencies
Resettlement
I'!paana paajauinHoi 6esneku npu I'Ip,OBe,EI,eHHI pqﬁlT Y 30Hi MO3 1 MHC Ykpaitiu
BiAYYXXEHHSI | 30Hi 6e3yMOBHOro (060B’A3KOBOI0) BiACENEHHS
1.6.5 ini - 04.04.2008
Radiation safety rules for works in EZA and unconditional Mlnlstr_y .Of Health of_Ukralne
and Ministry of Ukraine of
(mandatory) resettlement zone. )
Emergencies
1.7 CtpoutenbHble HOpMbI 1 npaBuna / 1.7 Construction codes and standards
I_IO60?\//ITI_IBJ_GI>CE>>|<§e::mm1:|4 Xaapgbl CEerNCMNYECKOro MUKpOPanoHNpoOBaHNS FoceTpoi YkpauHs!
171 P Han 21.01.1998
On approval of the seismic zoning map of the ChNPP industrial site Gosstroy of Ukraine
OcCHOBHble HOpMaTUBHbIe TPEOOBaHMSA U paCHETHbIE XapaKTepUCTUKN -
3emneTpsaceHnn ansa npomnnowankm YepHobbinsckon ASC FoceTpoit YkpanHe
1.7.2 08.07.2005
Main regulatory requirements and design characteristics for :
earthquakes performed for ChNPP industrial site Gosstroy of Ukraine
MpoekTyBaHHSA. MNopsagok po3pobneHHsi, NOrogXeHHs!, 3aTBEPOXKEHHS ;
i Cknag NpoekTHOI AoKyMeHTaUii onst ob’ekta «YKpUTTS» Repxoyn Ykpainu BBH A.2.2-
1.7.3 30.09.1998
, 341.002.003.001-98
Design. Procedure of development, concurrence, approval and Gosstrov of Ukraine
content of the design documentation for object Shelter y
1.7.4 CmeTHasa goKkymMeHTauus MwuHTOREHepro YkpaiHu BBH [ 1.1-342.0004- 2001
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The budget documentation Mlnlstry of Fuel and Energy 001-01
of Ukraine
MiHicTepcTBO perioHaneHOro
3awuTta oT onacHbIX reonorm4eckunx npoueccos. CTPOUTENBLCTBO B .
- y po3BMTKY Ta ByaiBHMUTBA
CENCMNYECKNX panoHax YKpauHbl Vkoaitm
1.75 (P: . OBH B.1.1-12:2006 2006
: . Minisrtry of Regional
Protection from hazardous geological processes.
Lo o . . Development and
Construction in seismic regions of Ukraine . :
Construction of Ukraine
CtpouTensHas KnumaTonorus u reopumaunka.
17.6 [onpaskn-BCTNe2 10,1994 CHuM 2.01.01-82 1982
Construction climatology and geophysics.
Amendments - BST No.2; 10, 1994
Cuctema obecnedeHnsa HagexXHoOCTM 1 6e3onacHOCTU CTpouTenbHbIX | MiHICTEPCTBO perioHanbHOro
obbekToB. Harpysku 1 Bo3gencrTemsi. HopMbl NpoeKTUpoBaHus. po3BUTKY Ta ByaiBHMLUTBA
MNameHeHne Nel - IB Ne 9, 2007; BXC Ne 4, 2007 YKkpaiHu
1.7.7 — : - — : OBH B.1.2-2:2006 2006
System for reliability and safety of construction objects. Loads and Minisrtry of Regional
impacts. Design regulation. Development and
Alterations Nel - IB No.9, 2007; BIS No.4. 2007 Construction of Ukraine
CgaWiHble oyHOAMEHTbI.
Monpasku - BCT Ne3, 1987. Nocctponn CCCP
M3meHeHne Nel - BuC Ne4, 2001
1.7.8 CHwulM 2.02.03-85 1987

Pile foundations.
Amendments - BST No.3, 1987.
Alterations Nel - Bis No.4, 2001

Gosstroy of USSR
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DyHOAMEHTbBI MaLUMH C JUHAMUYECKMMN Harpy3kamm Nocctpon CCCP

1.7.9 The bases of machines with dynamic loadings Gosstroy of USSR CHuM 2.02.05-87 1987

1710 Sammg CTPOUTENbHBLIX KOHCTPYKLMIA OT KOPPO3UM occtpon CCCP CHulM 2.03.11-85 1985
Protection of structures against corrosion Gosstroy of USSR
3awmTa CTpouTENbHbIX KOHCTPYKLMIA 1 COOPYXKEHUIA OT KOPPO3UK Nocctpon CCCP

1.7.11 CHwul1 3.04.03-85 1988
Corrosion protection of buildings and structures Gosstroy of USSR
HopMbl npoekTnpoBaHua. CtanbHble KOHCTPYKLUN.
NameHeHus Ne120 - 25.07.84, Ne218 - 11.12.85, Ne69 - 29.12.86, Nocctponn CCCP

1712 Nel32 - 08.07_.88, Nel21 - 12.07.89 CHuM 11-23-81* 1990
Norms of design. Steel structures.
Alterations Ne120 - 25.07.84, Ne218 - 11.12.85, Gosstroy of USSR
Ne69 - 29.12.86, Ne132 - 08.07.88, Ne121 - 12.07.89
KoHCTpyKUMn 30aHUIN U cCOOPYXEHUR. [oKpbITUS 30aHWI 1
COOpPY>KEHUM.
NameHeHune Nel - BuC Nel, 2000.
Monpaska - BUC Ne 1, 2000. "occTpon YkpaunHbl
Monpaska - BUC Ne 3, 2002.

1713 MN3ameHeHne Ne2 - BuC Ne 3, 2002 [IEH B.2.6-14-97 1997

MN3meHeHne Ne3 - BuC Ne 1, 2005

Building and structure’s design. Structure’s roofing.
Alteration No.1 - BiS No.1, 2000.

Amendment — BiS No.1, 2000.

Amendment — BiS No.3, 2002.

Alteration No.2 — BiS No.3, 2002.

Gosstroy of Ukraine
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Alteration No.3 — BiS No.1, 2005
MockomuteT CCCP no
"eopgesunyeckme paboTbl B CTPOUTENLCTBE [enam CTPOUTENLCTEA
1.7.14 - CHwulM 3.01.03-84 1997
: . : State Comm ittee of USSR
Geodesics work in construction P .
on Building Affairs
Hecywime 1 orpaxgatoLime KOHCTPYKUMM C UISBMEHEHUAMMN.
PasbsacHenne - BCT Ne 10, 1988. MockomuteT CCCP no
Monpaska - BCT Ne 3, 1989. Jenam cTpouTenbCcTBa
MN3ameHeHne Ne 1, 1998
1.7.15 Load bearing and fencing structures with changes. CHuM 3.03.01-87 1987
Explanation - BST No.10, 1988. State Committee of USSR
Amendment - BST No.3, 1989. on Building Affairs
Alteration No.1, 1998
OcHoOBaHWs1 30aHUN N COOPYXKEHWUM.
M3meHeHne Nel - BCT Ne 5, 1986. Nocctponn CCCP
1.7.16 [amenchue Noz- BCTNe 9, 1987 CHuM 2.02.01-83* 1985
Foundations of buildings and facilities.
Alteration No.1 - BST No.5, 1986. Gosstroy of USSR
Alteration No.2 - BST No.9, 1987
M3bickaHus, NpoekTupoBaHne 1 TepputopuanbHas AeaTeNnbHOCTb. -
MwHpernoHcTpon YkpanHbl
M3bickaHus. VIHXeHepHble U3bICKaHMsa ONis CTpoUTenbCTBa
1.7.17 OBH A.2.1-1-2008 01.07.2008

Investigations, design and territorial activity. Investigations.
.Engineering survey for construction

Ministry of Regional
Construction of Ukraine




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS

SIP-N-LI-22-A500_-CDS-001-01

Page 169 of 242

OpraHusauus,
yTBepauBLias /

Ne n/n : BbINyCcTUBLUAA AOKYMeHT / | Homep aokymeHTa/
INo. Hassanue nokymenta / Document Title Organization which Document Reference Aata/Date
approved/ issued the
document
1 2 3 4 5
eonoToa TROLECes. Oamom nonOxore nhoGKTHposae | EPROYR Yipais
1.7.18 P ' poekip CHwM 2.01.15-90 1990
Englne_erlng protection of areas, structure qg_alnst dangerous Gosstroy of Ukraine
geological processes. Design general provisions
TexHonornyeckoe obopynoBaHme n TexHonorndeckme Tpybonposoabl | MNocctpon CCCP
1.7.19 CHuI1 3.05.05-84 1996
Processing equipment and industrial pipelines Gosstroy of USSR
Cuctembl aBTOMaTM3aLUMN. .
Nocctpon CCCP
1.7.20 | 3menenme Nel - BCT Ne 2, 1991 CHwuM 3.05.07-85 1985
Automation systems. Gosstrov of USSR
Alteration No.1 - BST No.2, 1991 y
. Nockomuter CCCP no
OneKkTpoTeXHUYECKMe yCTponcTea SHAM CTOOUTENLCTBA
1.7.21 A pov CHwM 3.05.06-85 | 11.12.1985
. . . State Committee of USSR
Electric technical facilities .
for Construction
BeTOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLMK.
MN3meHeHne - BCT Ne 4, 1993.
M3meHeHne Ne 1 - BY Ne 6, 1995; BY Ne 1, 1996. Nocctponn CCCP
Monpagka - BY Ne 3, 1996.
1.7.22 | \'ameHeHne Ne 2 , 1998 CHulM 2.03.01-84* 20.08.1984

Concrete and reinforced concrete structures.
Alteration - BST No.4, 1993.

Alteration No.1 - BU No.6, 1995; BU No.1, 1996.
Amendment - BU No.3, 1996.

Gosstroy of USSR
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Alteration No.2, 1998
3eMnsHble COOPYKEHUSA, OCHOBaHUS U DYHOAMEHTHI. .
Nocctpon CCCP
7 Ne 1 - BuC Ne4, 2001
1.7.03 [ CHEHME uC Ned, : CHuM 3.02.01-87 | 04.12.1987
Earth structures, bases and foundations. Gosstrov of USSR
Alteration No.l - BiS No.4, 2001 y
Mocobure no NpoekTUPOBaHNIO OCHOBAHWIA 34aHWUIN U COOPY>KEHWIA.
MNameHeHne Nel - BCT Ne5, 1986. Nocctpon CCCP
M3meHeHne Ne2 - BCT Ne9, 1987
1.7.24 Foundations of buildings and facilities. The aid on designing. CHu 2.02.01-83 05.12.1985
Alteration No.1 - BST No.5, 1986. Gosstroy of USSR
Alteration No.2 - BST No.9, 1987
e e onemes oy oocroebioe | rocerpon ccce
1.7.25 y by CHWIM 2.03.01-84 | 20.08.1984
Concrete and reinforced concrete structures. The aid on designing Gosstroy of USSR
Cuctema obecnedeHns HageXxXHOCTU 1 6e30MacHOCTU CTPOUTENbHbIX MiHicTepcTBO perioHanbHOro
obbekToB. [Mpornbel 1 nepemeleHms. TpeboBaHus K po3BUTKY Ta ByaiBHMLUTBA
1.7.26 |POCKTMPOBARMIO. ?\/Afﬁi'r*'t:" ~ Rediori OCTY B B.1.2-3:2006 2006
System for Reliability and Safety of Construction Objects. Sagging y 9
. . ; Development and
and Displacements. Design Requirements . .
Construction of Ukraine
1.7.27 Mocobue k CHulM 3.02.01-87 no npon3BOACTBY paboT npu yCTPOUCTBE FoccTpoi CCCP 1987

OCHOBaHW 1 yHOaMEHTOB
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Aid to CHul1 3.02.01-87 for work implementation for arrangement
bases and foundations Gosstroy of USSR
Moco6ue k CHuI 11-3-79. Pac4deT n npoekTupoBaHne orpaxaatoLmx FoccTpoit CCCP

1.7.28 :?:(;;péLHMMHVI [1-3-79 for calculation and designing of the fencing 1979
structures Gosstroy of USSR
Mocobue k CHuMM [1-23-81* No NpOeKTUPOBaHMIO CTanbHbIX FoccTpoit CCCP

1.7.29 | KOHCTPyKUM# 1981
Aid to CHuI1 11-23-81*. Steel structures. The aid on designing Gosstroy of USSR
Moco6bue k CHwI 11-23-81* no pac4eTy 1 KOHCTPYMPOBAHWUIO CBAPHbIX FoccTooil CCCP

L0 e i "

id to CHuI 11-23- or calculation and designing of the stee

structures welded joints Gosstroy of USSR
MpoekTnpoBaHue. Mopsagok paspaboTku, cornacoBaHue u [epx6yz Ykpaity
yTBEPXOEHUSA MPOEKTHOM JOKYMEHTaunn Ansa cTpouTenbcTea pOyA YKp

1.7.31 — . OBH A 2.2-3-2004 20.01.2004
Designing. The maintenance, the order of development, the
coordination and the statement of the design documentation for Gosstroy of Ukraine
construction
YnpaBniHHs, opraHidauis i TexHonoris. OpraHisauia 6yaisensHoro

1.7.32 | BupobHuyTBa. Oepxbyn YkpaiHu OBbH A.3.1-5-96 01.09.1996

MN3meHeHne Ne 1 - BuC Ne 4, 2005
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Management, organisation and technology. Construction industry
organisation. Gosstroy of Ukraine
Alteration No.1 - BiS No.4, 2005
OCHOBHi HOpMaTMBHI BMMOrM Ta pPO3PaxXyHKOBi XapaKTEpPUCTUKN ,
cmepuiB gns mangandmnka YopHobunscokoi AEC Repx@yn Yxpairu

1.7.33 No 64 2002
On basic normative requirements and design characteristics of Gosstroy of Ukraine
tornadoes for Chernobyl NPP site
TexHivHIn 3axucT iHdopmaldii. 3aranbHi BUMOrv 4o opraHisauii
NPOEKTYBAHHSA i NPOEKTHOI AOKYMEHTaL,iT Ans OyaiBHMLTBA. HepxxkommicTobyayBaHHS
OpraHisauis 6ygisenbHoro BupobHuLTBa. YKpaiHu

1.7.34 |Mauenenive No 1 - BuC Ne 4, 2005 . [BHA2.2296 | 02.09.1996
Technical protection of information. General requirements to
organization of designing and design documentation for construction. | State Committee of Ukraine
Organization of construction operations. on Bridge Engineering
Alteration No.1 - BiS No.4, 2005
CoopyXeHu1s NPOMbILLNEHHbIX NPeanpusTUn.
MonpaBku - BCT Ne 3, 1987, BCT Ne 10 n Ne 11, 1988. Nocctponn CCCP

1.7.35 | A3uenenre Ne 1- buC Ne 1, 2005 CHWM 2.09.03-85 | 29.12.1985
Constructions of industrial enterprises.
Amendments - BST No.3, 1987, BST No.10 and No.11, 1988. Gosstroy of USSR
Alteration No.1- BiS No.1, 2005

1736 HageXXHOCTb CTPOUTENbHbBIX KOHCTPYKLUUIA 1 OCHOBaHWUA. KOHCTPYKLMM FoccTpoit CCCP CT C9B 3972-83 20.07.1984

ctanbHble. OCHOBHbIE MOMOXEHUS MO pacyety
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Stability of bu_|I(_1|ng structures gnd foundations. Steel structures. Gosstroy of USSR
General provisions by calculation
Eggg;gzgﬁzgfmzmwble n xene3obeToHHble. OCHOBHbIE MOMOXEHUSA FoccTpoii CCCP
1.7.37 — CT COB 1406-78 12.1978
Concrete and ferro-concrete structures. General provisions of
desiani Gosstroy of USSR
esigning
s eromen: kst a5 1| rocerpon ccce
1.7.38 . — . CT C3B 2440-80 07.1980
Protection of corrosion at construction. Concrete and ferro-concrete
e ) . Gosstroy of USSR
structures. Classification of excited environments
e oromen. oo esmnon e ©T"™4° ¥ rocerpon ccce
1.7.39 . — . CT COB 4534-84 07.1984
Protection of corrosion at construction. Concrete and ferro-concrete
: , : Gosstroy of USSR
structures. Requirements to primary protection
"eHepanbHble NNaHbl NPOMbILNEHHbIX NPeanpUaTUN.
N3meHeHune (6/H) — BCT Ne 4, 1985.
N3meHeHune (6/H) — BCT Ne 7, 1986. locctpon CCCP
M3meHeHne Ne2 — BCT Ne 3, 1987.
1.7.40 [ A3merenne No3—BCT Ne 11, 1990 CHuIM I1-89-80 | 30.12.1980

General layouts of industrial enterprises.
Alteration — BST No.4, 1985.

Alteration — BST No.7, 1986.

Alteration No.2 — BST No.3, 1987.
Alteration No.3 — BST No.11, 1990

Gosstroy of USSR
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Mpon3BOACTBEHHbIE 34aHUS. .
occtponn CCCP
1.7.41 |3uenenve Nel, 2005 . CHvM 2.09.02-85* | 30.12.1985

Production buildings.
Alteration No.1, 2005

Gosstroy of USSR

1.8. CTaHpapThbl N0 TeXHU4YEeCKOW 6e30MacHOCTU, OXpaHbl TpyAa U NoXapHO

and fire safety

n 6e3onacHocTu / 1.8. Standarts for industrial, labor protection

18.1

3axucT Big noxexi. byaisenbHi KOHCTPyKUii. MeToam BunpobyBaHb Ha
BOTHECTINKICTb. 3aranbHi BUMOru

OepxkomiteT OyaiBHNLTBA,
apXiTekTypu Ta XWUTMoBoI
NoniTNKM YKpaiHu

Fire protection. Building structures. Methods of fire resistant testing.
General requirements

State Committee for OCTY bB.1.1-4-98* | 28.10.1998
Construction, Architecture
and Housing Policy of

Ukraine

1.8.2

Cuctemun noxexHoi curHanisadii. Yactuna 1. Betyn. (EN 54-1:1996,
IDT).

CucteMun noxexHoi curHanisauii. YactuHa 11. CnosilyBadi NoXeXHi
py4Hi ((EN 54-11:1996, IDT)

ACTY EN 54-1:2003

NCTY EN 54.11:2004 | 01:07-1995

Fire alarm systems. Part 1. Introduction (EN 54-1:1996, IDT).
Fire alarm systems. Part 11. Manual fire alarms (EN 54-11:1996, IDT)

1.8.3

NHxeHepHoe obopyaoBaHune 3a4aHMn U COOpYKeHU. BHeLwHne ceTtn n
coopyxeHus. Cuctema rasocHabxeHus. [azonpoBoabl NOA3EMHbIE U
crtanbHble. O6wune TpeboBaHMs K 3aLmnTe 0T KOPPO3nmn

Minbyg Ykpaiuum

Engineering equipment of buildings and facilities.

Off-site utilites and facilities. Gas-supply system. Underground and
steel gas pipelines . General requirements for protection against
corrosion.

ACTY b B.2.5-

29:2006 22.12.2006

Ministry of Construction of
Ukraine
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UHxxeHepHoe obopyaoBaHme 3g4aHui U COOpYXeHu. BHelwwHme cetn n
coopyxeHus.. TpybonpoBoabl CTarnbHble NOA3EMHbIE CUCTEM MiHBya Yipaitu
XOnoAHoro u ropayero BogocHatxkeHusa. Obwme TpeboBaHms K
3aLuuTe OT KOppo3nmn OCTY b B.2.5-
1.8.4 Engineering equipment of buildings and facilities. 30:2006 22.12.2006
Off-site utilites and facilities. Gas-supply system. Underground and Ministry of Construction of
steel gas pipelines . General requirements for protection against Ukraine
corrosion.
MinicTepcTBO GyaiBHULTBA,
KoHcTpykuii 6yauHkis i cnopya. Tennoea isonsauia 6yaisenb apXITEKTYpY Ta XUTMOBO-
KOMyHanbHOro
1.8.5 rocrnogapcTea YKpaiHu IOBH B.2.6-31:2006 | 09.09.2006
Ministry of Construction,
Construction of buildings and facilities. Thermal building insulation Architecture, Housing and
Utilities of Ukraine
PecypcHble arneMeHTHble CMEeTHbIE HOPMbl Ha CTPOUTENbHbIE
KOHCTPYKLMW. roccTpon YkpaunHbl
1.8.6 |JHononxenue 01.07.2002 [BH [ 11-1-2000 | 01.10.2000
Resource elemental estimate norms for structures. Gosstrov of Ukraine
Attachment, 01.07.2002 y
AOMUHUCTPATMBHbIE M ObITOBbIE 34aHMS.
M3meHeHne Ne 1- buC Ne 4, 2001. FoceTooit CCCP
1.8.7 | VameHeHne Ne 2 - BuC Ne 1, 2005. P CHwuIM 2.09.04-87* | 30.12.1987

Monpaeka - BNC Ne 3, 2005

Administration and domestic buildings.

Gosstroy of USSR
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Alteration No.1 - BiS No.4, 2001.
Alteration No.2 — BiS No.1, 2005.
Amendment — BiS No.3, 2005
1.9 CraHpapThbl MO NPOEKTUPOBaHUIO U cTpoutenbcTBy / 1.9 Standarts of designing and building

Cuctema ceptudikauii YkpCEIMPO. MNpoueaypa BU3HAHHS
pesynbTaTiB cepTudikauil npoayKuii, Wo iMNOpPTYETLCS.
Monpaska - UMC Ne 8, 1997. Hepxcrangapt YkpaiHu
M3meHeHne Ne 1- UIMC Ne 2, 2003.
MameHeHune Ne 2 - UIMC Ne 10, 2006

1.9.1 Certification system of UKrSEPRO. Procedure for recognition of ACTY 3417-96 01.04.1997
certification resultsof imported production. State Committee for
Amendment - IPS No.8, 1997. Standartization of Ukraine
Alteration No.1- IPS Ne2, 2003.
Alteration No.2 - IPS Ne10, 2006
O6nagHaHHA ANa KOHAMUIOHYBAHHSA MOBITPSA Ta BEHTUNALT. Bumorn
00 piBHA HAAIMHOCTI 32 KpUTUYHUMKM BigMoBamu. [Mopagok Ta meToam
KOHTPOSI0 NOKa3HWKIB HAQiNHOCTI

1.9.2 . . —— — , AOCTY 2915-94 1994
Equipment for air conditioning and ventilation. Requirements for
reliability level on critical requirements. Procedure and methods of
reliability monitoring
O6nagHaHHA ANa KOHOMUiOBaHHS NOBITPS Ta BeHTUNAUII. 3aranbHi OepxcTtaHgapT

19.3 BUMOrK Besneku. YKpaiHu ACTY 3191-95 1995

Equipment for air conditioning and ventilation. General safety
requirements

State Committee for
Standarti-zation of USSR

(TOCT 12.2.137-96)




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS

SIP-N-LI-22-A500_-CDS-001-01

Page 177 of 242

OpraHusauus,
yTBepauBLias /

Ne n/n : BbINyCcTUBLUAA AOKYMeHT / | Homep aokymeHTa/
INo. Hassanue nokymenta / Document Title Organization which Document Reference Rata/Date
approved/ issued the
document
1 2 3 4 5
KoHcTpykKuil 6yaunHkie i cnopys. ABTOMaTM30BaHi CUCTEMU TEXHIYHOTMO ,D,ep_>|<|<0|v||TeT GymBHM”T?a'
) i o apXiTekTypu Ta XUTMOBOI
AiarHocTyBaHHs GyaiBenbHUX KOHCTPYKUin. Buan BunpobyBaHb . .
NONITUKM YKpaiHu
1.9.4 : ACTYBB26- | 04052006
9. _ - . State Committee for 27:2006 o
Construction of buildings and facilities. . ;
- . ) . Construction, Architecture
Automated systems of building structures technical diagnostics. Types . .
and Housing Policy of
of tests :
Ukraine
KoHcTpykuii 6yaunHkis i cnopya. MNpodini ctanesi rHyTi 3aMKHYTi 3BapHi Mlm,qepmaBHa HayKoBO-
o . . o P TEXHIYHOO KOMicis i3
KBagpaTHi i NPAMOKYTHI Ans 6yaiBenbHUX KOHCTPYKUiA. TexHiYHI .
MOBY CTaHAapTU3aLii | TeXHI4HOTO
1.95 y HOPMYBaHHA B 6y,EI,IBHVILI,TBI 'D'(r:-oré'l's B.2.6-8-95 06.04.1995
Construction of buildings and facilities. Steel, bent, closed welded International Scientific & ( 30245-94)
square and rectangular profiles for building structures. Technical Technical Commission on
specifications Codification in Construction
§OHCpr!<LLII GYLI,VI.HKIB i cnopya. Bupobu 6eToHHiI | 3ani306eTOHHI. [1epXKOMMICTOBY1yBaHHS
aranbHi TEXHIYHI YMOBMW. Voaitm
MN3ameHeHne Ne 1- 1998 P
1.9.6 : — OCTY B B.2.6-2-95 | 06.04.1995
Constructions of buildings and structures. Products of concrete and . .
, ) . State Committee of Ukraine
reinforced concrete. General technical requirements. on Bridae Enaineerin
Alteration No.1, 1998 ge =ng 9
Posginoei TpaHcdopmaTtopu i 6e3neyHi po3ainoei TpaHcopMaTopu.
1.9.7 | TexHiyHi ymoBW. ACTY 3225-95 1995

Monpaeka - MC Ne 7, 1999; Ne 11, 1999
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Distribution transformers and safe distribution transformers. Technical
specifications.
MonpaBka - MC Ne 7, 1999; Ne 11, 1999
MixpgepxaBHa HayKoBO-
CucTtema npoekTHOT AoKyMeHTaUii ans 6yaiBHULTBA. TEXHIYHOKO KOMICIA No
MpaBuna BrKoHaHHS crieuudikauii o6nagHaHHs, Bupobis i maTepianis | CTaHAApPTU3aLIl Ta
198 TexHiuHoMy HopmyBaHHio B | ACTY BA.2.4-10-95 | 4 5/ 1995
e - _ _ Sotmimnimal — (MTOCT 21.110-95) "
System of design documentation for construction. International Scientific &
Rules for development of specifications of equipment, items and Technical Commission on
materials Codification in Construction
Cucrtema ctaHgapTmaaLii Ta HopMyBaHHSA Oy4iBHULTBI MiricTepcTao Ykpainm y
iAap > pMy YA H cnpasax byagiBHMuTBa Ta
PyHTWN. TEPMIHU | BU3HAYEHHSA ADXITEKTYDU
1.9.9 pxiTeKTyp OCTY 5 A.1.1-25-94 | 12.04.1994
System of standardisation and normalisation in construction. Grounds. Ministry Of Ukraine for
N Construction and
Terms and definitions :
Architecture
OcHoBwu Ta nigBanuHu 6yauHKIB i cnopya. OepxkommictobyayBaHHSA
MpyHTN. Knacudikauia YKpaiHu -2-
1910 PY b Y _ _ P ' ' ACTY BB.2.1-296 | 10 04 1005
Bases and foundations of buildings and facilities. State Committee of Ukraine (FOCT 25100-95)
Grounds. Classifications on Bridge Engineering
. . OepxkomiteT OyaiBHNLTBA, A
1911 OcHoBu Ta nigBanuHu GyaunHKiB i cnopya,. APXITEKTYPI Ta KUTNOBOI OCTY b B.2.1-6-2000 09.10.2000

MpyHTW. MNonboBi BUNpoByBaHHA. 3aranbHi NONOXEHHS

noniTNKK YKpaiHu

(TOCT 30672-99)
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State Committee for
Bases and foundations of buildings and facilities. Construction, Architecture
Grounds. Field tests. General provisions and Housing Policy of
Ukraine
Tpy6onpoBoan cTanesi marictpanbHi. 3aranbHi BUMOMM 40 3aXMCTY
Big KOpPO3il.
1.9.12 | Nonpaeka - UINMC Ne 4, 2004; Ne 10, 2005 JCTY 4219-2003 2003
Main steel pipelines. General requirements for corrosion resistance.
Amendment - IPS No.4, 2004; No.10, 2005
CwvcTema npoekTHOT AokymeHTauil ana 6yaiBHMLTBA. OepxkomiTeT 6yaiBHNLTBA,
OCHOBHI BUMOIM 10 MPOEKTHOT 1 poBoYOT AOKYMeHTaLl. apXiTekTypu Ta XUTNoBOI
Monpaeka - BNC Ne 4, 2003 nosiTUKK YKpaiHu
1.9.13 . . . State Committee for ACTY BA2.4-4-99 | 4 45 1999
System of design documentation for construction. C . . (MOCT 21.101-97)
: : : . . onstruction, Architecture
Basic requirements to design and working documentation. and Housing Policy of
Amendment — BiS No.4, 2003 :
Ukraine
3awmTa ot Koppo3umn B cTpontenbcTBe. KOHCTpyKUMM BETOHHbIE U ,D,ep_>|<|<0M|TeT GymBH””T?a'
Xene3o6eToHHble. TpeboBaHMsA K NEPBUYHON 3alumnTe apXITeKTypy Ta XUTNOBOI
NONITUKM YKpaiHu
1.9.14 State Committee for CT COB 4534-84 07.1984
Reliability of building constructions and foundations. Construction, Architecture
Steel constructions. Main statements by calculation and Housing Policy of
Ukraine
1.9.15 rOCT 27751-88 25.03.1988

HagéxHOCTb CTPOUTENBbHbLIX KOHCTPYKUMIA U OCHOBaHUN. OCHOBHbIE

Nocctpon CCCP

(CT COB 384-87)

NONOXEeHNA No pacyery.
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MN3ameHeHne Ne 1- BY Ne 5, 1996
Reliability of structures and bases.
Main provisions for calculation. Gosstroy USSR
Alteration No.1- BU Ne5, 1996
KoHCcTpyKummn meTtannnyeckme ctpoutenbHble. ObLine TexHmdeckune Fockomurer Cosera
CroBUS ’ Mwununctpos CCCP no genam

1.9.16 |V CTpOUTENnbCTBA FOCT 23118-78 28.04.1978
Metal construction structures. General technical conditions Gosstroy USSR
Cucrtema NpoekTHOI 4OKyMeHTauii ansa 6yaiBHuuTBa. 3aranbHi HepxxkommicTobyayBaHHS
MOJIOXKEHHA YKkpaiHu =

1.9.17 ﬂ?gg.rsﬁ'%glsgg?’ 10.11.1993

. . . , State Committee of Ukraine ( .001-93)
System of design documentation for construction. General regulations . . ,
on Bridge Engineering

CocTtae 1 obwue npaeunna 3agaHus HaOeXHOCTH locctaHpapt CCCP

Content and General Rules of Reliability Task

Standartization of USSR

1.10. Cranpaptbl no ACY TI, cpeacTtBa KOMMYyHUKaLUKM U TeXHonorm4yeckoro obopyaosaHusa / 1.10 Standarts of ESS ASU, communications
means and technological equipment

1.10.1

MaLumHbl Npnbopkl 1 Apyrne TEXHUYeckue nsgenus. MicnonHeHus ans
PasnUYHbIX KNMMaTU4eckmx panoHoB. KaTteropuu, ycrnosusi

- TR TR ARIMHAG- R U CTIA

locypapCTBEHHbLIM KOMUTET
CCCP no ctangaptam

MOCT 15150-69

29.12.1969

BO34EWCTBMS KNMMaTUYECKMX (DaKTOPOB BHELLHEN Cpeapbl.
MNameHeHne Ne 1 - MYC Ne 3, 1978.
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M3meHeHne Ne 2 - MYC Ne 4, 1983.
M3meHeHne Ne 3 - MYC Ne 3, 1989.
NameHeHue Ne 4 - NINC Ne 8, 2002
Machines, devices and other technical products. Executions for
various climatic areas. Categories, conditions of operation, storage
and transportation regarding impact of environment climatic factors. S .
. tate Committee for

Alteration No.1 - I[US Ne3, 1978. Standartization of USSR
Alteration No.2 - IUS Ne4, 1983.
Alteration No.3 - IUS Ne3, 1989.
Alteration No.4 - IPS Ne8, 2002
ABTOMaTU3NPOBAHHbIE CUCTEMbI KOHTPOSSA paanaLMOHHON
06CTaHOBKM 45151 aTOMHbIX CTaHUMA. OCHOBHbIE MOSTOXEHNS rcTy

1.10.2 —— — — 1997
The automated monitoring systems of radiating conditions for nuclear 95.1.01.03.024-97
stations. General provisions
HapinHictb TexHikn. AHani3 HaginHocTi. OCHOBHI MONOXEHHS

1.10.3 — , , - , AOCTY 2861-94 1994
Reliability of techniques. Analysis of reliability analysis. General
provisions
HaginHicTb TexHiku. MeToam po3paxyHkiB NOKasHUKIB HaAiNHOCTI.
3aranbHi BumMoru

1.104 — , , - AOCTY 2862-94 1994
Reliability of techniques. Methods for calculation of reliability
parameters. General requirements

1105 MHdopmaumoHHaa TexHonorus. Bugbl ucnobiraHun locynapCTBEHHbLIM KOMUTET FOCT 34.603-92 01.01.1993

aBTOMaTU3NPOBAHHbLIX CUCTEM

CCCP no ctangaptam
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. State Committee for
Information technology. Types tests automated systems Standartization of USSR
Tngﬂ(j{T:;;:hﬁﬁg:ﬂ: NOHM3MPYOLKNX n3nydyeHni. Obwme FoccrannapT CCCP
1.10.6 ; — — - - MOCT 27451-87* 23.10.1987
Measuring means for ionizing radiation. General technical State Committee for
specifications Standartization of USSR
1.11. CtaHpapTbl U HOPMbI ANA NpoekTupoBaHus KpaHoB / 1.11 Standarts and norms for design of cranes
111 €CK[. EkcnnyaTtauinHi ookymeHTn, 2006 OepxcTtaHaapTt YKkpaiHu [CTY FroCT 0107 2007
e . State Committee for 2.601:2006 T
ESKD. Operation documents, 2006 St o .
andartization of Ukraine
115 €CK[. NpaBnna BUKOHaHHA ekcnryaTauiiHuX 4OKYMEHTIB OepxctaHpapTt YkpaiHu [CTY FroCT 0107 2007
e . State Committee for 2.610:2006 T
ESKD. Rules of operation documents performance St o ,
andartization of Ukraine
AnapaTtn Ta KOMMAEKTHI MPUCTPOT KepyBaHHS | 3aXUCTY KpaHiB,
1113 MeXaHi3MiB KpaHOBOro Tuny. 3aranbHi TEXHIYHI yMOBM ACTY 3449-96 1996
A Devices and complete control facilities and protection of cranes, crane (FOCT 30463-97)
type mechanisms. General technical specifications
BesneyHictb MawwuH. MpucTpoi aBapinHOT 3ynuUHKN. PyHKLiIOHYBaHHSA i | [epXXcnoxuectaHgapT
NPUHLUXNKW NPOEKTYBaHHA YKpaiHu
1.11.4 State Committee of Ukraine OCTY EN 418:2003 2003

Machine safety. Emergency shutdown devices. Working and design
philosophy

for Technical Regulation and
Consumer Policy
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BesneyHicTb MalunH. 3BYKOBI curHanu Hebeaneku. 3aranbHi BUMOrHK, .
OepxctangapTt YkpaiHu
NpoeKkTyBaHHSA Ta BUNpobyBaHHSA
1.11.5 AOCTY EN 457:2001 2001
Machine safety. Danger sound signals. General requirements, State Committee for
designing and tests Standartization of Ukraine
BbesneyHicTb MawwuH. EnemeHTn 6€3ne4HOCTi CUCTEM KepyBaHHSI. JepxcnoxusctaHgapT
YacTtmHa 1 3aranbHi NpUHUMAM NPOEKTYBAHHSA YKpaiHu
1.11.6 . . State Committee of Ukraine | ACTY EN 954-1:2003 | 02.10.2003
Machine safety. Safety elements of controlling systems. Part 1. . )
: : for Technical Regulation and
General design philosophy .
Consumer Policy
BesneyHicTb MawwmH. Cuctemn 3ByKOBUX i BidyanbHUX CUrHanis N
Hebe3nekun Ta nonepeKeHHs fepxcranpapt Ykpainu CTY EN 981:2001 | 29.08.2001
1117 Machine safety. Systems of sound and visible danger signals and State Committee for A ' T
warnings Standartization of Ukraine
BesneyHicTb MawwnH. Bumorn 6e3nekun oo rigpaenivyHux Ta
1118 |MHEBMATUYHMX CUCTEM Ta iXHIX CKNaA0BMX YACTMH. FuJ,paBmKa_ [ICTY EN 982:2003 2003
Machine safety. Safety requirements to hydraulic and pneumatic
systems and their components. Hydraulics
BbesneyHicTb MawwmH. 3anobiraHHs HecnogiBaHOMY MyCKy e:g;gEOMMBCTaHHapT
1.11.9 State Committee of Ukraine | ACTY EN 1037:2003 | 02.10.2003
Machine safety. Prevention of sudden starting for Technical Regulation and
Consumer Policy
1.11.10 Bupobu rapsyekaTaHi 3 HeneroBaHMx KOHCTPYKLINHUX cTanen. OCTY EN 10025- 2007

TexHiYHi yMOoBM nocTavyaHHA

1/6:2007
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Hot-rolled products made from unalloyed construction steels.
Technical specifications for delivery
BeaneyHicTb MalnH. TexHiIYHI NpaBuna Ta BUMOrn o niginManbHo-
11111 | TPaHCMOPTHMX 3acobiB OCTY p2roEO|\21 12937- 12.06.2002
Machine safety. Technical rules and requirements to handling devices 55§§ﬁEOXMBCTaHﬂapT
: N . . State Committee of Ukraine
BesneyHicTb BaHTaxoniginmanbHUX KpaHiB. 3aranbHi NONOXeHHS for Technical Regulation and
KOHCTpYtoBaHHs. YacTuHa 2. Bnnue HaBaHTaxeHb . ACTY pr EN 13001-
1.11.12 Consumer Policy 2001
— — - . 2-2001
Safety of lifting cranes. General provisions of engineering. Part 2.
Loads influence
BaHTaxoniginMmanbsHi kpaHu. MpuUCcTpoi BaHTaXX03axonntoBanbHi
111.13 3HiMHI. Bumorun 6esnekn OCTY pr EN 13155- 2001
T Lifting cranes. Demountable load-handling devices. Safety 2001
requirements
BaHTaxoniginmansHi kpaHn. OpraHu kepyBaHHS Ta MOCTU KepyBaHHSA [CTY EN 13557-
1.11.14 2001 2001
Lifting cranes. Regulatory bodies and command posts
BesneyHicTb MawuH. EnekrpoobnagHaHHsa mawnH. YactmHa 32.
111.15 Bumoru oo BaHTaxkoniginMmanbHUX MaLlmH OCTY EN 60204- 2006
T Machine safety. Machines electric installation. Part 32. Requirements 32:2006
to lifting machines
1.11.16 BesneyHicTb MmawuH. CTauioHapHi 3acobu JoCcTyny 40 MaLUWH. HepxcnoxuectaHgapT OCTY ISO 14122- 2004
T YacTtuHa 3. Cxogm, gpabuHun 3i cxiguamum 1 nepuna YKpaiHu 3:2004 n ap.
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Machine safety. Permanent access to machines. Part 3. Steps, stairs State Commlttee of U_kralne
: - for Technical Regulation and
with steps and railing .
Consumer Policy
1.12. fokymeHTbl MOM / 1.12. SIP Documents
Po3’acHeHHs 0O CTPYKTypu Ta 3MICTy 3BiTy 3 aHanidy 6e3nekmn HBK KAPY
1.12.1 AO CTPYKTYP Y Y y - 03.05.2006
Explanation to format and content of NSC safety analysis report SNRC of Ukraine
Po3’dcHeHHA 0o CTPYKTYpU Ta 3MICTY 3BiTY NPO BigMoOBIgHICTb MO3 Yinaitm
112.2 BMMOraMm CaHitapHoro 3akoHogasctea HEK P 20.03.2006
T Explanation to format and content of NSC compliance report with the Ministrv of Health of Ukraine o
requirements of state sanitary legislation y
Po3’aCHeHHs1 0O CTPYKTYpU Ta 3MICTY OLiHKX BMAMBIB HA HAaBKOMULLHE MiHnpnpoam YkpaiHi
1123 cepenosmie HBK 20.03.2006
T Explanation to format and content of the assessment of NSC Ministry of Environment of T
environmental impacts Ukraine
TexHu4veckoe pelleHne o6 ycTaHOBMEHMN KBOT MO npegenam VM AOM
1124 |«Hu3KOrO» Bbl6poca 13 HBEK N020 18.04.2005
T Technical decision on establishing quotas for limits of “low” release T
SIP PMU
from the NSC
CtpykTypa 1 TpeboBaHus K cogepxaHuto [JokymeHTa no rKSPY
1125 ©e3onacHocTn B pamkax koHuenumm npoekta MNMK-1 HBK SIP-P-SR-21-330- 2002

Format and Requirements for content of safety document in the frame
of NSC CS-1

SNRC of Ukraine

REC-117-02
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MnaH nuueH3npoBaHus Npy peanusauun npoektos NOM Ha obbekTe YT MOM
«YkpbITne» I'Cl YepHobbinbekas ASC. dasza 2
1.12.6 : : — : 2003
Licensing plan for realization of SIP projects at the Chernobyl NPP
: SIP PMU
object Shelter. Phase 2
lMnaH NMueH3npoBaHua Npu peannsaumm NPoeKkTa HOBOMO
6e3onacHoro koHdarHmeHTa (HBK) (JononHeHue k Mnany
ryrriom
nuueH3npoBaHusa Npu peanusauum npoektos NOM Ha obbekTe
1.12.7 «YKpbITUE» 'CMN 4YA3C. dasza 2) 18.05.2005
Licensing plan for realization of New Safe Confinement Project (NSC)
(addendum to licensing plan for realization of SIP projects at the SIP PMU
Chernobyl NPP object Shelter. Phase 2)
112.8 ﬂpoeKTHI.:Ie Kpl./ITe.pI/IVI " TpeGQBaHMﬂ kK HBK ryr rom SIP-P-TM-21-330- 31.10.2003
NSC design criteria and requirements SIP PMU DC-101-01
Crtpateruna obpaweHuns ¢ TCM 1 pagnoakTMBHbIMM OTXO4aMu
C o - ryr rom
ob6bekTa «YKpbITUS». NMNaH ganbHenWwmnx 4encTBuin SIP-P-DI-19-120-
1.12.9 STG-083-02 18.04.2005
Strategy of OS FCM and RAW management. Further action plan SIP PMU
11210 lMnaH meponpusaTMIA NO NOBbLILLEHMIO NOXapHOW 6e3onacHocTn Ha OY | YT NMOM SIP‘EENT'(\)Aﬁi-)ZlSS- 16.09.2002
Shelter fire safety improvement action plan SIP PMU
112.11 Crtpaterna ganbHenwen peanusauumn npoekta HBEK (pea. 2) ryrmnrnom SIP-P-PM-21-330- 23.04.2004
T Strategy of further NSC design implementation (rev. 2) SIP PMU EXN-004-01 T
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PasbsacHeHne TexHuyecknx TpeboBaHnin OTHOCUTENBHO YT MOM
1.12.1p | BCNOMOraTenbHbIX CHCTEM W o6bekToB HEK (pea.3) SIP-P-PM-22- 460- 05.07.2006
T Technical requirements clarification for NSC auxiliary systems and TSN-102-03 T
D SIP PMU
facilities (rev. 3)
Mporpamma obecneveHns NPOMbILLIIEHHON 6GE30NacHOCTUN N OXPaHbI FY1 MoM
Tpyda npu peanusauum npoektos NOM SIP-P-SR-16-SOW-
1.12.13 . — - 03.03.2003
Industrial safety and health program for realization of projects under SIP PMU 001-01
the SSE ChNPP SIP
Knacudikauist rpyHTIB Ta iHLUMX MaTepianis, siki yTBOPHOKOTLCS Npu
BWKOHaHHI 3eMnsiHMX pobiT nig vyac peanisadii nnaHy 3gincHeHHs MO3 Ykpainu
1.12.14 | 3axogiB Ha OY 29.10.2007
Classification of so_lls gnd other materials originated from earth works Ministry of Health of Ukraine
under OS SIP realization
Onucanune TpeboBaHMin K MPOEKTUPOBAHNIO rYr nom SIP-P-PM-22-046-
1.12.15 — : : : 2005
Description of engineering requirements SIP PMU SOW-052-009
11216 ALARA a|T|arw|3 003 npu CTpOVITerIbCTBe (pea. A) ryYr nom SA-305 30.05.2003
Construction dose ALARA analysis (rev. A) SIP PMU
Cxema BEHTUNSALNOHHBIX KaHarnoB 1 BblIOPOCOB OT BEHTUNSALMOHHbIX FY1 Mo
1.12.17 | cuctem 3-ro aHeprobsioka n QY B BT-2 VS-104 2003
Drawings of OS ventilation through the bypass SIP PMU
T30. KoHuenTyanbHbIA NPOeKT KoHaHMeHTa. lNepeyeHb
1.12.18 | AOMOMHUTENBHBIX TpeboBaHuMI No pesyrnbTaTtaM KOMMSIEKCHON YA fOM SIP-P-PM-21-330- 2004

rocygapcteeHHon akcneptuabl TAO (KIM) HBK ang yyeta Ha
nocrnegyowmnx ctagmax NPOEKTUpPOBaHUA

EXN-005-01.TES




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS

SIP-N-LI-22-A500_-CDS-001-01

Page 188 of 242

OpraHusauus,
yTBepauBLias /

o
N/I\Ig/." HasBaHue gokymeHTa / Document Title Bb"-g%Ta"n?;zgn‘qxﬁmem / Dlggxrﬁgrﬂ(g(gfzgzzl HOara/Date
approved/ issued the
document
1 2 3 4 5

FS. NSC conceptual design. List of the additional requirements based
on the results of state comprehensive examination of NSC FS (CD) for | SIP PMU
utilization in the subsequent design stages.
PasbsacHeHus knaccudukaumm cuctem, KOHCTPYKLUUA KOMMOHEHTOB
MK-1 HBK no BAnsiHMIO Ha SsAEpPHYI0 U pagMaumnoHHyo 6e3o0nacHOCTb ryrmnom

11219 _ - SIP-P-SM-21-330- 22.11.2006

T Clarifications to classification of systems, structures and components REC-122-01

of the NSC CS-1 depending on their impact on nuclear and radiation | SIP PMU
safety
TexHunyeckoe peweHne «O6 yTBepXXAeHUN NPOEKTHbIX KpUTepres
OrPaHUYeHNsi CUIOBbIX BO3OENCTBUIA HA CTPOUTENbHbIE KOHCTPYKLMK MY MOM
N OCHOBaHUA obbekTa «YKpbITUE» B NPOLLECCe CTPOUTENBbCTBA

1.12.20 | nepsoro nyckosoro komnnekca HBK» 16.11.2007
Technical decision “On approval of design criteria to limit power loads
on the building structures and bases of the Shelter Object during the SIP PMU
NSC first commision stage of construction”
TexHunyeckoe pelleHne 06 yCTaHOBEHUN NCXOOHbIX OAaHHbBIX MO
BbIOpOCY NbiNn B aTMocdepy Npu aBapusix ¢ paspyLLleHnem YASC

1.12.21 |-38LMTHONO Coopyxenms HBK WHB. Ne 19 18.04.2005
Technical decision “On Establishing input data for dust release into ChNPP

environment during accidents accompanied by NSC integrity breach”




SIP-N-LI-22-A500_-CDS-001-01

Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS

Page 189 of 242

2. HNA v HAO, pekomeHayemblie npu paspabotke npoekrta NK-1 HBK / 2. NLA and ND, recommended for CS-1 NSC project

design

OpraHusauus,
yTBepausLas /

(]
N/]\JI(-;/ n HasBaHue gokymeHTa / Document Title Bb"gga"n?;xnnxﬁ%nem/ DFcI)ngr?\grftlT?K;‘Z;Tci] Aara/Date
approved/ issued the
document
1 3 4 5 6

2.1 Hopmbl 1 npaBuna no paguauvoHHOW U AAepHON 6e3onacHOCTU, obpaleHuo ¢ aaepHbiMu matepuanamm u PAO /2.1. Codes and regulations for

radiological and nuclear safety, nuclear materials

and radwaste management

CaHvTapHble npaBuia MPOEKTMpPOBaHMA U akcnnyatauum  aTomHbix | MO3 Ykpainu

21.1 SﬂeKTpOCTaHU,Mﬂ, C UBMEHEHUNAMU CIn AC-88 1988
Rules rules of the NPPs design and operation with changes Ministry of Health of Ukraine
lMoBomXeHHS 3 padioakTMBHMMUK BigxoaamMu. KoHTenHepu Ans 3aXOpOHEHHS
TBEpAMX pagioakTuBHuMX Bigxogis. Bumorm po 3abesneveHHs pagiaudinHoi | MiHekobe3nekn YkpaiHu

2.1.2 | besneku HL 306.608-95 24.09.1996
Radioactive waste management. Containers for disposal of solid radioactive | Ministry of Environmental
waste. Requirements for radiation safety assurance Safety of Ukraine
e et eonpmeonee YOS 4 | iarousiepro CCCP

2.1.3 MBA 06-00-88 26.05.1988
Main nuclear safety rules for processing storage and transportation of | Ministry of Nuclear Energy
nuclear hazarodous fissionable materials of USSR
e s nosaman T2 M TPRHCIOPTIROSE | aronnepro CCCP

2.1.4 - : — MBA 06-09-90 04.02.1991
Main nuclear safety rules for storage and transportation of nuclear | Ministry of Nuclear Energy
hazarodous fissionable materials of USSR

215 Mopsimok 3BiNbHEHHST pagioakTUBHUX BIAXoAiB i nobivyHMX pagioakTuBHUX | MiHekobeanekn YkpaiHu, HIM 306.3.04/2.002- 17.11.1997

Matepianis Big perynsauinHoro KOHTPOro

MOS3 Ykpainn

97
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Procedure for regulatory exemption for radioactive waste and side Mlnls_try of _Er_mronment of
: : . Ukraine, Ministry of Health of
radioactive materials .
Ukraine
O6ecneyveHne 6esonacHocT. CaHuTapHble NpaBunia pagnaunoHHON
6e30nacHOCTM Mpu BbINOSIHEHUM U NPOEKTUPOBaHUN paboT Ha obbekTe MOS3 Ykpainu
2.1.6 | «YkpbiTne» (CIMPB-0Y) CTr 3.014-2004 2004
Safety assurance. Sanitary rules of radiation safety during execution and - .
engineering of works at object Shelter (CIPB-OY) Ministry of Health of Ukraine
3aranbHi Nono)eHHs1 6e3nekn aToMHUX CTaHLn OKAPY
2.1.7 — . HIM 306.2.141-2008 | 19.11.2007
General provisions on nuclear power plant safety assurance SNRC of Ukraine
Bumorn 3 sgepHoi Ta pagiauinHoi 6e3nekn go iHpopMauiiHKX i Kepytoumnx
. OKAPY
218 CUCTEM, BaXIMBUX ANa 6e3nekn aToMHUX CTaHUin HIM 306.5.02/3.035- 28.03.2000
o Nuclear and radiation safety requirements for information and control , 2000 o
. SNRC of Ukraine
systems important for safety of power plants
CaHuTapHble npaBuna obpalleHns ¢ paguoakTUBHBIMU OTXO4aMum MO3 CCCP
2.1.9 P P patt pad A CrNnoPO-85 01.10.1985
Sanitary rules for radioactive waste management Ministry of Health of USSR
TexHun4yeckoe pelleHne «O6 oLeHKe PUCKOB OTKa30B CTPOUTESbHbIX
KOHCTPYKLMIN N OCHOBaHUA obbekTa «YKpbiTUe» B npoLecce YT MOM
noAaroToBUTENbHbIX paboT, npu «Haasmkke» Apkn HBEK n e€ pasmelueHmm B
2.1.10 | NpOEKTHOM MNOSIOXKEHUU» 2007
Technical decision “On assessment the failure risks of building structures
and foundation of the Object Shelter in the course of preliminary works, SIP PMU

under sliding of NSC Arch and its placement in the designed position”




SIP-N-LI-22-A500_-CDS-001-01

Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS

Page 191 of 242

OpraHusauus,
yTBepauBLias /

Ne n/n : BbinycTUBLUAA AOKYMeHT / | Homep pokymeHTa/
No. HasBaHue pokymeHTa / Document Title Organization which Document Reference Hata/Date
approved/ issued the
document
1 3 4 5 6

O6opynoBaHue 1 TpybonpoBoabl aTOMHbIX 3HEPreTUYECKMX YCTaHOBOK. ocaTomMaHeproHaasop
C N CCCP

2111 BaPHble coenMH.eHv.m 1 Hannaeku. Mpasuna I?O'Ij|TpOJ'IFI _ MHAS -7-010-89 11.05.1989
Equipment and pipelines of nuclear power facilities. Welded joints and USSR State Atom
overlaying. Rules of control Inspectorate
O6opynoBaHue 1 TpybonpoBoabl aTOMHbIX S3HEPreTUYECKMX YCTaHOBOK. ocaTomaHeproHaasop
Ceapka 1 Hannaeka. OCHOBHbIE NOSTIOXEHMS CCCP

2.1.12 : — — - NMHAS IM-7-009-89 11.05.1989
Equipment and pipelines of nuclear power facilities. Welding and USSR State Atom
overlaying. Basic provisions Inspectorate

2.2 MNpaBuna n HOpMbl TEXHUYECKOM 6e30NacHOCTU, OXpaHbl TpyAa U noxapHon 6e3onacHoctu / 2.2. Codes and regulations for industrial, labor

protection and fire safety

TexHuka 6e30nacHOCTU B CTPOUTENBLCTBE.
PasbsacHeHne - BCT Ne 7, 1990

Nocctpon CCCP

2.2.1 - CHuwul1 111-4-80* 09.06.1980
Safety measures for construction. Gosstrov of USSR
Explanation - BST No.7, 1990 y
[epxaBHi cTaHOapTHI HOPMK BUPOBHUYOI 3aranbHOi Ta NokanbHOI Bibpauii MOS3 Ykpainu

2.2.2 OCH 3.3.6.039-99 01.12.1999
State sanitary norms for industrial common and local vibration Ministry of Health of Ukraine
CaHitapHi HopMKU MiKpoKniMaTy BUPOOHNYMX NPUMILLEHD MO3 Ykpainu

2.2.3 . P P . P : y BUp : : PAMItA — P : OCH 3.3.6.042-99 01.12.1999
Sanitary norms for industrial rooms microclimate Ministry of Health of Ukraine
Mopsipok ineHTudikavii Ta obniky 06'ekTiB niaBMLLEHOT HeGe3nekn KabiHeT MiHicTpiB YkpaiHu

Order of identification and registration as regard the object of high risk

Ukraine
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lMpaBuna 3axucTy Big CTaTUYHOT ENEKTPUKK esp:;:irnﬂ,qoxopompaul
2.25 P HMAOI 0.00-1.29-97 | 22.04.1997
Rules for protection against static electricity effect Inspectp rate of La_bour
Protection of Ukraine
MonoxeHHs Wwoao po3pobku NnaHiB nokanisadii Ta nikeigauii aBapinHnX HepxxHarnsgoxopoHnpaui
cuTyauin i aBapin YKpaiHu
2.2.6 . o . _ HIMAOI 0.00-4.33-99 | 17.06.1999
Provisions for localization plans and elimination of the emergencies and Inspectorate of Labour
accidents Protection of Ukraine
Mepenik pobiT 3 nigsuLeHo Hebesnekoro esp:]':ﬁrnﬂ,qoxopompaul
2.2.7 P HIMAOI 0.00-8.24-05 | 26.01.2005
List of jobs with high risk Inspectorate of Labour
Protection of Ukraine
glgzrj;ﬁ:&ﬁg;z?ﬁz gl:;_l zsvtliemequx peyvyoBuH Ang ineHTudikau;i KaGireT MinicTpis YkpaiH
2.2.8 - , : , — HIMAOI 0.00-3.08-02 | 01.10.2002
Norms of threshold masses for hazardous substances to identify the objects | Cabinet of Ministers of
of high risk Ukraine
MpaBuna 6e30nacHOCTN cMCTEM ra3ocHabXeHUst YKpauHbl. esgﬁ:ﬁmﬂnoxopompaul
2.2.9 HMAOI 0.00-1.20-98 | 01.10.1998
Safety rules for gas supply system of Ukraine Inspectorate of Labour
Protection of Ukraine
lMpaBuna no oxpaHe Tpyaa BO BPEMSA BbINOMHEHNSA paboT Ha BbiCOTe
2.2.10 27.03.2007

Safety rules for working at heights
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NHCTPYyKLMA MO oxpaHe TpyAa npuv BbINONMHEHUN paboT Ha BbiCcOTe C [epxHarnsgoxopoHnpadi
5011 |VCMONb30BAHNEM CMIELMAMNbHBIX CTPAXOBOYHbIX CPEACTB Ykpainu HIMAOM 0.00-5.28-03 | 09.10.2003
o Labour protection instruction for work implementation at the height utilizing Inspectorate of Labour ' ' o
the special safety assurance means Protection of Ukraine
Tunosa iHCTPYKLUia 3 6e3nevyHoro BegeHHs pobiT A4ns KpaHiBHUKIB .
e X . . JepxHarnsgoxopoHnpadi
(MaLKHICTIB) CTPINOBUX caMOXigHUX (aBTOMOBINbHNUX, NYCEHUYHUX, Yipaiti
2.2.12 | 38MIHNYHNX, THEBMOKONICHIX) KpaHIB HMAOM 0.00-5.26-01 | 25.09.1995
Instruction of safe work operation for hoisters (crane-operators) of switch Inspectorate of Labour
laying mobile cranes (motor- transport, tractor, railway, pneumowheel) Protection of Ukraine
TunoBas NMHCTPyKUMA No GesonacHoMy BeAeHuto paboT Ansa cTponanblmkos | [lepXHarnsagoxopoHnpadi
2913 (3auenwmkoB), 06CnyXMBaKLLNX rPy30NogbEMHbIE KPaHbI YKpaiHu HMAOTM 0.00-5.04-95 | 25.09.1995
o Instruction for safe work management for strappers (second loader), Inspectorate of Labour ' ' R
servicing the climbing cranes Protection of Ukraine
Tunosa iHCTPYKLUia 3 6e3nevyHoro BegeHHs pobiT A4ns KpaHiBHUKIB JepxHarnsgoxopoHnpadi
2914 (MawuHicTiB) 6aWTOBUX KpaHiB YKpaiHu HMAOM 0.00-5.05-95 | 14.11.1995
o Instruction for safe management for hoisters (crane-operators) of tower Inspectorate of Labour ' ' o
cranes Protection of Ukraine
Tunoea iHCTPYyKUia Ans ocib, BignosiganbHMX 3a 6e3nevHe npoBeaeHHs pobiT | [depxHarnsagoxopoHnpadi
2215 |3NEPEMILUEHHA BaHTaXIB kpaHaMM YKpaiHm HMAON 0.00-5.06-94 | 20.10.1994
Instruction for persons, responsible for safe management of works addressed | Inspectorate of Labour
to loads displacement with cranes Protection of Ukraine
2916 Tunosas MHCTPYKLMA NS NUL, OTBETCTBEHHLIX 3@ cofepXXaHune OepxHarnsgoxopoHnpatdli HMAAONM 0.00-5.07-94 | 20.10.1994

rpysonogbemMHbIX KpaHOB B UCNPaBHOM COCTOAHUN

YKpaiHu
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. . . : . Inspectorate of Labour
Instruction for persons, responsible for keeping the cranes in working order Protection of Ukraine
Tunosa iHCTPYKLUia 3 6e3nevyHoro BegeHHs pobiT A4ns KpaHiBHUKIB JepxHarnsgoxopoHnpadi
2917 (MaLWKHICTIB) KpaHiB MOCTOBOrO TUNY (MOCTOBMX, KO3/OBMX, HaNiBKO3MOBUX) YKpaiHu HMAOTM 0.00-5.18-96 | 20.03.1996
o Instruction of safe work management for hoisters (crane-operators) of bridge | Inspectorate of Labour ' ' T
type cranes (bridge, gantry, half-gantly) Protection of Ukraine
Tunosa iHCTPYKUiA Ang iHXeHepHO-TEXHIYHNX NPauiBHUKIB, AKi 30IMCHIOTb .
. JepxHarnsgoxopoHnpadi
Harnsaa 3a ytpuMaHHam Ta 6e3neqHoto ekcnnyaTauieto Voainm
2.2.18 | BaHTaxoniginmarnbHUX KpaHiB P HMAOI 0.00-5.20-94 | 20.10.1994
Instruction for engineering personnel, keeping supervision over safe Inspectorate of Labour
operation of load-lifting crane Protection of Ukraine
IHCTpyKUiA 3 6e3neYHOro BUKOHaHHA 3BaptoBanbHMX pobiT B . . .
. MiHnpaui YkpaiHm
2.2.19 | €NEKTPOMOHTaXHOMY BUPOGHULITBI HIMAOI 0.00-5.23-01 | 05.06.2001
Instruction for safe performance of welding works in wiring production. Ministry of Labour of Ukraine
il:(c;:py;LgiTz I\o/I);oipr?H:C:pg;J,:w :uq Yac BMKOHAHHS MOHTaXHUX poBiT MiHnpai Ykpaiu
2.2.20 pym PUCTPOAMM_ : . _____ HMAOM 0.00-5.24-01 | 05.06.2001
Instruction for safe labor during installation works implementation utilizing the - .
. Ministry of Labour of Ukraine
tools and devices.
€auHa gepaBHa cucteMa nokasHukie obsiky ymoB Ta 6e3neku npadui esp;KT:arnﬂ,qoxopOanaul
2.2.21 P HMAOI 0.00-8.05-94 | 31.03.1994
- " . N Inspectorate of Labour
Unified state system of safety and conditions of work registration indicators . :
Protection of Ukraine
Mopsipok aeknapyBaHHs 6e3nekn 06’ekTiB NiaBMLLEHOT HebGe3nekn KabiHeT MiHicTpiB YkpaiHu
2.2.22 HIMAOI 0.00-8.22-02 | 01.10.2002

Order of avowal for objects with high safety risk

Cabinet of Ministers of
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Ukraine
Mopsaok BegeHns yyeTta AaHHbIX O TEXHUYECKOM COCTOSIHUM MaLLVH, [epxHarnsgoxopoHnpatdli
MexaHn3moB, 060pyA0BaHUA NOBbLILLEHHOW ONACHOCTH YKpaiHu
2.2.23 - : . . . HIMAOI 0.00-6.07-04 | 06.12.2004
Order of registration the data on technical status of machinery and equipment | Inspectorate of Labour
with high safety risk Protection of Ukraine
IMonoxeHHA NPo MeaUYHUA OrnAg NpaLiBHUKIB NEBHUX KaTeropin MOS3 Ykpainu
2.2.24 — : : — : OHAOIT 0.03-4.02-94 | 31.03.1994
Provisions of medical care for workers of proper categories Ministry of Health of Ukraine
Mopsgok poscnigyBaHHsS Ta BeAeHHSA 06niky HelacHUX BUNaaKis, HepxxHarnggoxopoHnpadi
2225 |-MPOMECIHAX saxBOPIoBaH | aBaPI Ha BUPOOHULITE! . Ykpalh HMAOM 0.00-4.03-04 | 08.06.2004
Order of investigation for accidents, occupational disease, and accident at Inspectorate of Labour
work Protection of Ukraine
MpaBuna TeXHUYECKOro coagepaHus YCTaHOBOK NOXapHOW aBTOMaTUKU MHC Ykpainu
2.2.26 - : : . — - HAMNB B.01.004-2000 | 29.08.2000
Maintenance rules for the fire automatic units Ministry of Internal Affairs
JTiueHsirHi yMOBM NpoBagXEHHS rOCNOAAPCbKOI AiNbHOCTI 3 MPOEKTYBaHHA, | depxnigpneMmHuuTea Ta
MOHTaXy, TEXHIYHOro ob6CrnyroByBaHHsi 3aco6iB NPOTMNOXEXHOro 3axmcTy Ta | depxnoxbesnekn MHC
CUCTEM OnarieHHs, OLiHKN NPOTUNOXEXHOro CTaHy 06’eKTiB YKpaiHu
2.2.27 HAMNB B.07.016-2004 | 01.09.2004

License terms of economic activity implementation on design, installation,
maintenance, methods of fire protection and heating systems, evaluation of
fire protection state of objects

MESU Committees on State
Business and Fire Safety
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JTiueHsiriHi yMOBM NpoBag)XeHHs1 rOCNOAAPCHKOI AiSNIbHOCTI 3 NPOBEAEHHS [lepXKOMITET YipaiHi 3
BMNpobyBaHb Ha NOXexHy 6e3neky peyoBuH, MaTepianis, byaiBenbHUX NUTAH PeryNATOPHOT
KOHCTPYKLiN, BUpOGIB i 06nagHaHHs, a TakoX NOXEXHOI TEXHIKWN, NMOXKEXHO- NOMITVKI Ta NANPUEMHNLTBA
TEXHIYHOro 030POEHHS, NPOAYKLT MPOTUNOXEXHOIO NPU3HAYEHHSA Ha MHC YikpaiHu '

2.2.28 | BignoBigHICTb BCTAHOBMEHUM BUMOram HATIB B6.07.017-2004 | 01.09.2004
License terms of economic activity implementation of trial on fire safety of
substances, materials, building structures, articles and equipment as well as MESU Committees on State
fire equipment, fire fitting, fire preventive products on conformity to Business and Fire Safety
requirements

KabuHeT MuHuncTpos

MonoxeHHsa npo [ep)kaBHY NOXEXHY OXOPOHY YKpauHbl

2.2.29 Cabinet of Ministers of HAMB B.02.001-94 26.07.1994
State fire protection provisions Ukraine
Twunosa iHCTPYKLUia 3 opraHisauii 6e3ne4yHoro BegeHHs BOrHeBmx pobiT Ha Misnpauy Yipainu

2230 BNbyxoHebesneyHmx i BubyxonoxexoHebeaneuHnx ob’ekrax [IHAOM 0.00-5.12-01 | 06.06.2001
Ln:;;gggzgi;(gnzzf: performance of hot works at explosion and fire Ministry of Labour of Ukraine
MepeveHb OQHOTUMNHBIX MO Ha3Ha4YeHNo OOBHLEKTOB, KOTOPbIE NoanexaT
0060pyaoBaHNI0 aBTOMATUYECKUMM YCTAHOBKaMM NMOXaPOTYLLUEHUS U MHC Ykpainu

2.2.31 | MOXapHou curHanusaument HAINB B.06.004-2005 | 22.08.2005
List of similar facilities subject to equipping with automatic fire fighting Ministry of Ukraine of
installations and fire alarm Emergencies

29232 TexHonornyeckasa MHCTpyKums. MNopagok yCTponcTea, MOHTaXa CpeacTB [o6GpoBinbHe noxexHe HAME 05.012-91 27 06.1991

CuUCTeM onoeelleHnd o noxape

TOBapUCTBO YKpaiHu
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Technological instruction. Procedure for set-up and installation of fire alert Voluntary Fireproof
systems Association of Ukraine
[MonoXeHHSA NPo NOPSAOK NOrOMKEHHS 3 OpraHamMmn AepXXaBHOMO MOXEXHOro
Harnsay NPOeKTHUX pilleHb, Ha SIKi He BCTaHOBMEHO HOPMU Ta npasuna, N
. . , MHC Ykpainu
06rpyHTOBaHMX BiaXuneHb Big 060B'I3KOBMX BUMOI HOPMATUBHUX
2.2.33 | OOKyMEHTIB HAMNB B5.02.014-2004 | 15.11.2004
Provisions on approval of the design solutions by the state fire supervision for - .
: ) Ministry of Ukraine of
which codes and standards are not established, as well as approval of the E .
S " ) . mergencies
justified deviations from mandatory requirements of the normative documents
MpaBuna 060B’a3KoBOI cepTudikaLii NPoAYKLii NPOTUMNOXEXHOrO Miknanvsenepro Ykpaiki
NpU3Ha4YeHHSA
2.2.34 Ministrv of Fuel and E HAMNB B.01.003-97 27.06.1997
Rules for obligatory certification of fire-proof products InIStry ot FUet and Energy
of Ukraine
MNMonoxeHne o nopsiake rocyaapCTBEHHOro NOXapHOro Haasopa 3a N
MHC YkpaiHu
CTPOUTENBCTBOM OGBHEKTOB MHOCTPaHHbIMWN (hpMamMm
2.2.35 Provisions on the state fire supervision of facility construction by foreign Ministry of Ukraine of HATB B.02.015-2004 | 05.07.2004
companies Emergencies
[HCTPyKUIA 3 NOXeXHOT 6e3nekn Ta 3axmMcTy aBTOMaTU4HUMM YCTaHOBKaMm . .
BOASIHOIO NOXeXoraciHHa KabenbHUX crnopya Mirnanueerepro Ykpainu HAMB 05.031-2001 | 08.11.2001
2.2.36 Instruction for fire safety and protection of cable installation by automatic Ministry of Fuel and Energy s T
systems of water fire fighting of Ukraine
2937 TunoBa iHCTPYKUia 3 ekcnnyaTtauii aBBTOMaTUYHUX YCTAHOBOK MOXEXHOI MiknanvseHepro Ykpaiti HAME 05.024-2000 | 07.06.2000

curHanisauii
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Instruction for operation of automatic fire alarm system 'V"”'S”Y of Fuel and Energy
of Ukraine
Tunosa iHCTPYKUiA 3 ekcrinyaTtauil aBTOMaTUYHUX YCTaHOBOK NoXeXoraciHHA | MiHnanuseHepro Ykpainu
2.2.38 Ministv of Fuel and E HAIMB 05.025-2000 | 12.06.2000
Instruction for operation of automatic fire extinguishing facilities Inistry ot Fuet and Energy
of Ukraine
[HCTpyKUia 3 MPOTMMOXEXHOTO 3aXMCTY PO3NOAINBHUX NPUCTPOIB, NiACTaHL MiHnanuseHepro Yikpaitu
Ta TpaHcopmaTopis
2.2.39 HAMB 05.032-2002 | 28.01.2002
Fire protection instruction for distribution facilities of the substations and Ministry of Fuel and Energy
transformers of Ukraine
Tunosas MHCTPYKLMSA NO COAEPXKAHMIO U MPUMEHEHUIO NEPBUYHBLIX CPeaCTB MiHnanuseHepro Ypaikn
noXapoTyLeHns Ha NpeanpuATUaX MUHTONaHepro YKpauHsbl
2.2.40 HAIMB 05.026-2000 | 10.07.2000
Instruction for maintenance and application of primary fire extinguishing Ministry of Fuel and Energy
means at enterprises of Minpalivenergo of Ukraine of Ukraine
TunoBi HOPMK HaNEeXHOCTi BOrHeracHUKIB MHC YkpaiHu HAME B. 03.001-
2.2.41 I , L Ministry of Ukraine of 2004 02.04.2004
Norms for availability of fire extinguishers .
Emergencies
MpaBnna 6ynoBu enekTpoyCTaHOBOK. [POTUNOXEXHWIA 3aXUCT . .
MiHnnanueeHepro YkpaiHu
59 4o | ENEKTPOYCTaHOBOK HAIB B. 01.056- 11.05.2005

Rules for construction of the electric installation. Fire protection of the electric
installations

Ministry of Fuel and Energy
of Ukraine

2005
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IHCTPYKLiA WLOA0 3aCTOCYBaHHS BOrHE3aXUCHUX NOKPUTTIB Ansa kabenis y . .
2243 KabenbHUX cnopygax Mirnanueerepro YkpaiHu HAIB B. 05.023- 01.04.2005
o Instruction of utilization the fire protective coverings for cables in cable Ministry of Fuel and Energy 2005/111 T
facilities of Ukraine
MeToguka npoBeAeHHS Aep>KaBHOT ekcnepTnan (Nepesipkn) NMPOEKTHOI
AOKyMeHTaUii Ha ByaiBHULTBO (PEKOHCTPYKLII, TEXHIYHE NepeoCcHaLLEHHS) [epxHarnsgoxopoHnpadi
BMPOGHMYMX OB’EKTIB | BUTOTOBNEHHS 3acobiB BUpOOHMLTBA Ha BigNOBIOHICTL | YKpaiHu
2.2.44 | iX HOPMATUBHUM akTam Npo OXOPOHy Mpali OHAOIT 0.00-6.03-94 | 30.09.1994
Method for state expert review of design documents for construction and
. ) . . . Inspectorate of Labour
reconstruction of production facilities and fabrication of production means . :
: Protection of Ukraine
against health and safety norms
TglgioTBa IHCTPYKUis 3 opraHisauii 6e3ne4yHoro BeaeHHs razoHebe3neyHmnx [epxripTextarns CPCP
2245 P — OHAOIT 0.00-5.11-85 | 20.02.1985
. USSR State Mining
Instructions for safe performance of gas hazard works
Inspectorate
enTD00GAL iR OGS LBInOr0 NDAAMEHA Repx6yn Yipai
2.2.46 KTPOOOTIAAHE L P _ __ [BH B.2.5-23-2003 | 08.09.2003
Engineering equipment for buildings, structures and facilities. Designing of an :
) . . = Gosstroy of Ukraine
electric equipment of objects of civil purpose
Besneka AEC. lNonoxeHHA Npo NopsaoK po3cnigyBaHHA Ta 0bniky nopyLleHb [KSIPY
2.2.47 | BPODOTI ATOMHIX ENEKTPUYHUX CTAHLL : : HM 306.2.100-2004 | 01.12.2004
Safety NPP. Provisions for investigation and record of faults in operation of :
SNRC of Ukraine
nuclear power plants
2948 MpaBuna pagnaumoHHON 6e30NacHOCTU NpY AKCMyaTaumm aTOMHbIX Munanpas CCCP MPE AC — 89 11.06.1989

CTaHuun
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Radioactive safety rules for operation of nuclear power plant Ministry of Health USSR
ZITHpc;TV;IJTy:;L:SbTXoK%i:’;pTaF\Fi:ll;eﬂ NPOEKTOB NPOM3BOACTBA PaboT N0 MOHTaXy MuHTpaHccTpoit CCCP
2.2.49 y BCH 193-81 01.10.1981
Instruction on development of work execution plans for erection of structures | Mintransstroy USSR
MpaBmna noxapHon 6e30nacHOCTM NpU NPOBEAEHUN CTPOUTENBHO-
MwuHaHepro YkpauHsbl
MOHTaXHbIX paboT Ha o6bekTax MuHaHepro CCCP
2.2.50 HAMNB 01.021.88. 27.10.1988
Fire safety rules for construction and erection activities at the facilities of the Ministrv of Enerav of Ukraine
Ministry of energy of USSR y 9y
lMepeveHb NOMELLEHNN U 34aHUN SHepreTUuYecknx npeanpuatum MmHaHepro
YKpauHbl ¢ yKkazaHMeM KaTeropum v knaccugukaumen 3oH no MwuHaHepro YkpauHsbl
B3PbIBOMOXXAPHOW ONacHOCTU
2.2.51 List of power enterprise rooms and buildings of the Ministry of Energy of HAIB 06.015-2006 | 13.09.2006
Ukraine with indication of categories and classifications by fire and explosion | Ministry of Energy of Ukraine
hazard
YnpaBneHue noctaBkamu npoaykumn. icxogHele TpeboBaHNA K UMNOPTHOMY
obopyaoBaHuto, BaxkHOMY Ansg 6e30nacHOCTU SAepHbIX YCTaHOBOK U
2.2.52 | 06beKTOB, NpegHa3Ha4YeHHbIX Afst 0bpaleHns ¢ pagnoakTUBHbLIMM CTI10.08.003-99 1999

oTxogamu. MNopsigok pa3paboTky, MOCTPOEHMS], COrniacoBaHns U
yTBEPXXAEHUSI UCXOAHbIX TpeboBaHMI HA MOCTaBKY
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Product procurement management. Input requirements for imported
equipment important for safety of nuclear installations and facilities designed
for radioactive waste management. Procedure for development,
establishment, concurrence and approval of input requirements for
procurement
MpaBuna yctponcTtea 1 6e3onacHom akcnnyataumm obopygoBaHus U FoTcaTomHanaop CCCP
TpPy6oNpoBOAOB aTOMHbIX HEPreTUYECKNX YCTaHOBOK
2.2.53 : : — NMHAS IM-7-008-89 01.01.1990
Rules for set-up and safe operation of equipment of pipelines of nuclear USSR State Atom
power facilities Inspectorate
MpaBuna ycTponcTBa v SKCryatawumm JoKanmnayoLwmx CUcTem "ocaTomaHeproHagsop
2954 6e30MaCHOCTM aTOMHbIX CTaHLNI CCCP MHAD -10-021-90 | 04.05.1990
: o USSR State Atom
Rules for set-up and operation of nuclear plants localization safety systems
Inspectorate
2.2.55 | ABTOMaTn3npoBaHHble cUCTEMbI. TpeboBaHus K cogep)KaHNo AOKYMEHTOB FoccrannapT CCCP
. - P 50-34.698-90 01.01.1992
Automated systems. Requirements for content of documents State Committee for A
Standartization of USSR
MoxexHa 6e3neka. TepMiHK Ta BU3BHAYEHHSA OCHOBHUX NMOHATH Hepxcrangapt YkpaiHu
Fire safety. Terms and definitions L ,
Standartization of Ukraine
MoxexHa TexHika. TepMiHM Ta BU3HAYEeHHSA Hepxcrangapt YkpaiHu
2.2.57 ACTY 2273:2006 09.06.2006

Fire engineering. Terms and definitions

State Committee for
Standartization of Ukraine
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B3pbiBo6e3onacHocTb. Obwme TpeboBaHus ockomuteT CoBeTa
N3ameHeHne Nel- MYC Ne6, 1983 MwuHucTpoB QCCP FOCT 12.1.010-76*
2.2.58 . . State Committee of the CT C3B 3517-81 01.07.1978
Explosion safety. General requirements. . o ( )
: Counsil of Ministers of the
Alteration No.1- IUS Ne6, 1983
USSR
MoxxapHas TexHuKka ansa 3awuTbl 06bekToB. OcHoBHbIE BUAbI. Pa3melueHve FockoMuTeT CoBETa
n obcnyxneaHue Mub1cTDoB CCCP
2259 |/3venenue Nol - NYC Nel0, 1989 P rOCT 12.4.009-83 | 01.01.1985
o Fire fighting equipment for protection of units. Basic types. Location and State Committee of the o T
maintenance. Counsil of Ministers of the
Alteration No.1 - IUS Nel0, 1989 USSR
MoxapHas 6e3onacHocTb. Obwme TpeboBaHus. NockomuteT CoBeTa
NameHeHne Nel - MYC Nel, 1995 MuHuctpos CCCP
2.2.60 . . State Committee of the FOCT 12.1.004-91 01.07.1991
Fire safety. General requirements. Counsil of Ministers of the
Alteration No.1 - IUS Nel, 1995
USSR
MpaBuna aTtTecTaunmn CBapLMKOB 55§§:3rnﬂ,qoxopompaul
2.2.61 HMAOI 0.00-1.16-96 | 19.04.1996
. Inspectorate of Labour
Rules for certification of welders : .
Protection of Ukraine
2.3. lokyMmeHTbI No obecneyeHUro KayecTBa U ceptudukaumm/2.3. Documents on quality assurance and certificat  ion
Cuctema ynpaeniHHs skicTio. Bumorn HepxcrangapTt YkpaiHu
2.3.1 ACTY 1S0 9001- 01.10.2001

Quality management systems. Requirements

State Committee for
Standartization of Ukraine

2001
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Bumorun oo nporpamu 3abe3sneyeHHs SKOCTI Ha BCIX eTanax XUTTEBOrO LUKy MiHekoBeaneki Ykpaiti

239 S0epHMX yCTaHOBOK HIM 306.5.02/3.017- 11.03.1999
Requirements for quality assurance program at all stages of nuclear facility Ministry of Environmental 99
life cycle Safety of Ukraine
Cuctema ceptudpikauii YkpCEMNPO. OcHOBHI NOMNOXeHHS
Monpasku - UMC Ne 8, 1997; Ne 5, 2000.
M3meHeHne Ne 1- Ne 8, 2000. OepxctaHaapTt YKkpaiHu
N3meHeHne Ne 2 - UIMC Ne 11, 2000.
N3ameHeHne Ne 3 - MC Ne 2, 2003

2:3.3 UKrSERPO Certification system. Basic regulations ACTY 3410-96 1996
Amendments - IPS No.8, 1997; No.5, 2000 State Committee for
Alteration No.1- No.8, 2000 Standartization of Ukraine
Alteration No.2 - IPS No.11, 2000
Alteration No.3 - IPS No.2, 2003
Cuctema ceptudpikauii YkpCEMNPO. CepTtudikauia cuctem skocTi. MNopsagok
npoBeneHHst
Monpa.ku - UMC Ne 8, 1997; Ne 8, 1999; Ne 5, 2000. HepxcTtaHgapT YkpaiHu
N3meHeHne Ne 1 - Ne 7, 2000.

2.3.4 | NameHeHune Ne 2 - UIMC Ne 2, 2003 OCTY 3419-96 1996
Certification system of UKrSEPRO. Certification of quality systems
Amendments - IPS No.8, 1997; No.8, 1999; No.5, 2000. State Committee for
Alterations No.1 - No.7, 2000 Standartization of Ukraine
Alterations No.2 - IPS No.2, 2003

235 Bumorn wono CTpykTypu Ta 3MicTy 3BiTy 3 aHanisy Gesneku peanisauii [KSIPY HIM 306.5.04/3.054- 03.12.2001

NPOEKTIB NNaHy 3AiINCHEHHs 3axoAiB Ha 06 1eKTi «YKPUTTS»

2001
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_Requwemen_ts to structqre and content of safety analysis report on Shelter SNRC of Ukraine
implementation plan projects
JliueHsia Ha npaBo 34iiCHEHHS BUAY AisANbHOCTI ekcnnyaTtauii 06’ekTy [KSIPY
2.3.6 | «YKpuUTTS>» EO 000033 12.2001
License for the right to implement operation of object Shelter SNRC of Ukraine
2.4. CtaHpapTbl NO TeXHMYeCcKon 6e3onacHOCTU, OXpaHbl TpyAa U noxapHon 6eszonacHocTtn/ 2.4. Standarts for industrial, labor protection a  nd fire
safety
Cwmecu B3pbIBOONacHble. Knaccudukaums n Metopbl UCMbITaHWUA FockoMuTeT CoBETa
N3meHeHne Ne 1- MYC Ne 5, 1982. MubncToos CCCP
NameHeHne Ne 2 - NYC Ne 10, 1988 P rOCT 12.1.011-78*
2.4.1 (CT COB 2775-80) 01.07.1979
Explosive mixtures. Classification and test methods. . -
: USSR Council of Ministers
Alterations No. No 1- IUS No 5, 1982. State Committee
Alterations No.2 - I[US No 10, 1988
MoxapHas TexHuka. Knaccudumkaumnsa noxapos Fockommret CoBera
' M CCCP
2.4.2 MMMCTPOB 22t FOCT 27331-87 | 01.01.1988
Fire engineering. Classification of fire USSR Council of Ministers
g g State Committee
YCTaHOBKM NOXapOoTyLLEeHNA aBTomaTudeckmne. ObLwme TexHmyeckme NockomuteT CoBeTa
TpeboBaHusA MuHuctpos CCCP
243 P P rOCT 12.3.046-91 | 01.01.1993

Automatic fire fighting systems. General technical requirements

USSR Council of Ministers
State Committee
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LiBeTa curHanbHble 1 3Hakn 6e3onacHocTu FockoMuTeT CoBETa
N3meHeHne Ne 1 - MYC Ne 12, 1980. MuHMCTpoB CCCP

2.4.4 [/3Menenrve No2 - 1YC Ne 10, 1986 rOCT 12.4.026-76 | 01.01.1978
Signal colours and safety signs. USSR Council of Ministers
Alterations No.1 - lUS No.12, 1980. State Committee
Alterations No.2 - IUS No.10, 1986

2.5 CtaHpgapTbl MO NPoOeKTUpOBaHUIO U cTpoutenbcTBY/ 2.5 Standarts of designing and building

Cuctema nNpoekTHoM gokyMeHTauun ansa ctpoutensctaa (CMAC).
OTonneHne, BEHTUNAUMS U KOHAMLUMOHUPOBaHWe Bo3ayxa. Pabouve "ockomuteT CoBeTa
yepTexMu. MwuHuctpos CCCP FOCT 21.602-79

251 | Yamerenne Ne 1 - UYC Ne 1, 1981 (CT C3B 3216-81) 01.01.1981
Heating, ventilation and air conditioning. Working drawings. USSR Council of Ministers
Alteration No.1 - IUS Nel, 1981 State Committee
CpepnctBa nsmepeHnin MOHN3NPYLWKNX n3nydeHnn. ObLme TexHn4eckme
ycnosusi
N3meHeHne Ne 1 - UYC Ne 6, 1989. Foccranpapt CCCP

2.5.2 NameHeHne Ne 2 - YC Ne 6, 1995 FOCT 27451-87 01.01.1989
Measuring means for ionizing radiation. General technical specifications. State Committee for
Alteration No.1 - IUS No.6, 1989. Standartization of USSR
Alteration No.2 - IlUS No.6, 1995
EavHas cuctema ctaHaoapToB aBTOMATU3MPOBAHHBLIX CUCTEM YrpaBIieHUs. FockomuTeT CoseTa

2.5.3 HageXHOCTb aBTOMaTU3NPBOAHHbLIX CUCTEM yripaBneHus. Obwne FOCT 24.701-86 01.01.1982

TpeboBaHus

MuHuctpos CCCP
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Unified system of automated control system standartization. Reliability of USSR Council of Ministers
automated control system. Major provisions. State Committee
NudopmaunoHHasa TexHonorms. Komnnekc ctaHgapToB Ha
aBTOMaTU3MPOBAHHbIE CUCTEMBI. NocctaHgapt CCCP

254 ABTOMaTU3NPOBaHHbIE cnucTemMbl. CTagum cosgaHus. FOCT 34.601-90 01.01.1992
Information technology. System of standards on automated systems. State Committee for
Automated systems. Stages of development Standartization of USSR
NudopmaunoHHasa TexHonorms. Komnnekc ctaHgapToB Ha
aBTOMATU3NPOBaHHbIE CUCTEMBI. Buabl, KOMMNEKTHOCTb M 0603HaYeHNs r

occtaHgapt CCCP

AOKYMEHTOB MpY CO34aHUN aBTOMaTU3NPOAHHbIX CUCTEM.
N3ameHeHne Nel- MYC Ne4, 1991

2.5.5 Information technology. Package of standards for computer-based systems. rOCT 34.201-89 01.01.1990
Types, completeness and identification of documents at creation of these State Committee for
systems. Standart-ization of USSR
Alteration No.1- IlUS No.4, 1991
N3genua MCl. O6wune TexHmyeckne ycnosums
N3meHeHne Ne 1 - MYC Ne 1, 1989.
N3ameHeHne Ne 2 - UYC Ne 5, 1990. locctaHpapt CCCP
N3meHeHne Ne 3 - UYC Ne 4, 1991

o5g | V13venenne Ne4 - NYC Ne 1, 1993 FOCT 12997-84 1984

SSE Products. General specifications.
Alteration No.1 - IlUS No.1, 1989.
Alteration No.2 - IUS No.5, 1990.
Alteration No.3 - IlUS No.4, 1991
Alteration No.4 - IUS No.1, 1993

State Committee for
Standartization of USSR
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HaginHicTb TexHikn. TepMiHM Ta BU3HAYEHHS OepxcraHpapTt YKkpaiHu
2.5.7 i OCTY 2860-94 1994
Reliability of techniques. Terms and definitions State Co_mm_lttee for ,
Standartization of Ukraine
HaginHicTb TexHiku. MNporpama 3abe3neveHHs1 HaQiMHOCTI. 3aranbHi BUMOIn Hepxctangapt YkpaiHu
2.5.8 — , , - - OCTY 2863-94 1994
Reliability of techniques. Programme of assuring reliability. General State Committee for
requirements Standartization of Ukraine
HaginHictb TexHikn. MeToan ouiHkM NOKa3HWKIB HaOiMHOCTI 3a .
eKcrnepuMeHTanbHUMN JaHUMN Fepxcranpapt Ykpainu
2.5.9 — . - - OCTY 3004-95 1995
Reliability of techniques. Methods of assessment of parameters of reliability State Committee for
with experimental data Standartization of Ukraine
ggﬁgime Es;'qloeneKTpOHHl. HaginHicTb pesepBoBaHnx cuctem. 3aranbHi Tepxcranaapt Yipainm
2.5.10 - OCTY 2566-94 01.07.1995
Radio-electronic means. Reliability of reserved systems. General provisions State Co_mm_lttee for .
' ' Standartization of Ukraine
AnnapaTtypa KOHTponsa pagnaumoHHon obctaHoBku. Obwme TpeboaHms NocctaHgapt CCCP
2.5.11 - FOCT 29074-91 01.07.1992
Devices of radiation condition monitoring. General requirements State Co'mm'lttee for
' Standartization of USSR
25.12 P ymp : P FOCT 24.104-85 | 01.01 1987

Uniform package of standards for computer-based systems. Reliability of
automated control systems. General requirements

State Committee for
Standartization of USSR
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MeTpornorusa. HopMmupyemble METPONOrnyeckne XxapakTepnucTnkm CpeacTs
N3MepeHnn locctaHpapt CCCP

2.5.13 | NMonpaBka - NMC Ne 8, 1996 FOCT 8.009-84 01.01.1986
Metrology. Normalized metrological characteristics of measurement means. State Committee for
Amendment - IPS No.8, 1996 Standartization of USSR
ABTOMaTU30BaHi CUCTEMU KEPYBaHHA TeXHoMoriyHuMu NMporpamma. N
MeTtponoriyHe 3abe3nedeHHsi. OCHOBHI NONTOXXEHHS HRepxcrannapt Ykpaini

2.5.14 OCTY 2709-94 1994
Automated control systems of technological processes. Metrological support. | State Committee for
General provisions Standartization of Ukraine
MeTponoris. MeTponoriyHa atecTauis 3acobiB BUMIipIOBanbHOI TEXHIKK.
OpraHisauis Ta nopsagok NpoBeAeHHS
Monpaska - MNC Ne 12, 1995; UIMC Ne 8, 1996. OepxctaHpapTt YkpaiHu
N3meHeHne Ne 1 - UIMC Ne 12, 1999.

2515 [/amenere No 2 - MITC Ne 10, 2007 . : [ICTY 3215-95 1995
Metrology. Metrological certification of meawuring techniques means.
Organization, order and consideration. State Committee for
Amendment - IPS No.12, 1995; IPS No.8, 1996. Standartization of Ukraine
Alteration No.1 - IPS No.12, 1999.
Alteration No.2 - IPS No.10, 2007
MeTponoris. [epxaHi BUnpobyBaHHA 3acobiB BUMiptOBarbHOT TEXHIKK.
OCHOBHI NONOXEHHS!, opraHi3aia, NOPSAA0K NPOBEAEHHS | po3rnsaay OepxctaHaapTt YkpaiHu

2.5.16 |PesyNbTats OCTY 3400:2006 | 01.04.2007

Metrology. State tests of measuring techniques means. General provisions.,
organization, order and consideration of results

State Committee for
Standartization of Ukraine




SIP-N-LI-22-A500_-CDS-001-01

Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS

Page 209 of 242

OpraHusauus,
yTBepauBLias /

Ne n/n : BbinycTUBLUAA AOKYMeHT / | Homep pokymeHTa/
INo. Hassanue nokymenta / Document Title Organization which Document Reference Rara/Date
approved/ issued the
document
1 3 4 5 6
Knaccbl TouHOCTU cpencTB nameperHunn. Obme TpeboBaHus NocctaHgapt CCCP
2.5.17 - FOCT 8.401-80 01.07.1981
Classes of accuracy of measurement means. General requirements State Co_mml_t tee for
' Standarti-zation of USSR
CrteneHu 3awmThbl, obecneunBaemble obonoyvkamm (kog IP -
2528 " sat crieTBaemE! (koA IP) FOCT 14254-96 | 1) 1 1997
Protection levels, provided with environments  (code IP) (M3K 529-89)
N3penusa anektpotexHudeckme. O6uwmne TpeboBaHnA B 4acT CTOMKOCTU K r C
MeXaHUYeCKNM BHELLUHMM BO3AENCTBYIOLNM (hakTopam. MOCKOMMTeTCSETDTa
N3ameHeHne Ne 1 - MC Ne 5, 2001 MHACTpOB
2.5.19 Selcal orog I : . T I MOCT 17516.1-90E | 01.01.1991
Electrical products. General requirements as regards stability to externa USSR Council of Ministers
affecting factors. State Committee
Alteration No.1 - IPS No.5, 2001
CoBMECTMMOCTb TEXHUYECKMX CPEACTB M3MEPEHUSA, KOHTPOMS U YrpaBneHus
NPOMbILUNIEHHBbIMM NPOLLECCAaMM SNEKTPOMArHUTHas. Y CTOMYMBOCTb K occraHpapt CCCP
aneKTpoMarHnTHeIM nomexam. ObLume NonoXxeHus
2.5.20 FOCT 29073-91 08.07.1991
Electromagnetic Compatibility of technical means. Devices for measurement, .
o . o State Committee for
monitoring, and control of production processes. Stability to the L
o o Standartization of USSR
electromagnetic interference. General provisions
CoBMeCTMMOCTb TEXHUYECKMX CPEACTB AfNleKTpoMarHnuTHas. AnnapaTtypa
2.5.21 | namepeHust, KOHTPONA 1 ynpasneHns TEXHONOrMYecKMMn npoLeccamu. loccranpapt CCCP FOCT 29254-91 01.01.1993

TexHu4eckme Tpe6OBaHI/I$'-I N MeToAbl UCMNbITaHWI Ha I'IOMeX0yCTOl7I‘-II/IBOCTb
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Electromagnetic compatibility of technical means. Devices for measurement, .
g . : ) State Committee for
monitoring, and control of technological process. Technical requirements and Standartization of USSR
methods for testing on interference stability
CoBMeCTMMOCTb TEXHUYECKMNX CPEACTB ANIEKTPOMarHUTHas. YCTOMYMBOCTb K
HaHOCEKYHAHbLIM MMMYMbCHbIM Nomexam. TexHuyeckne TpeboBaHus U loccranpapt CCCP
2.5.22 | METOAB NCTILITAHNA FOCT 29156-91 10.12.1991
Electromagnetic compatibility of technical means. Stability to nanosecond State Committee for
impulse interference. Technical requirements and testing methods Standartization of USSR
CoBMECTMMOCTb TEXHUYECKMX CPEACTB ANEKTPOMArHUTHas. YCTOMYMBOCTb K
anekTpocTaTU4eckuMm paspsgam. TexHudeckme TpeboBaHUsA 1 MeToabl occraHpapt CCCP
2.5.23 [/cChblTaHn FOCT 29191-91 | 01.01.1993
Electromagnetic compatibility of technical means. Stability to electrostatic State Committee for
charges. Technical requirements and testing methods Standartization of USSR
CoBMECTMMOCTb TEXHUYECKMNX CPEACTB ANeKTpoMarHnTHas. Pagunonomexm OepxxkomiTeT YKpaiHu no
nHAycTpuanbHble OT 060pyaAoBaHUA NHOPMALNOHHOM TEXHUKN. HopMbI 1 cTaHgapTusauii, MmeTponorii
MeToAbl UCMbITaHUN Ta cepTedikauii
2.5.24 - - FOCT 29216-91 1991
. _ . : : . State Committee of Ukraine
Electromagnetic compatibility of technical means. Industrial radio noise from o
information technical equipment. Standards and testing methods on Standardlzat|qr_1, :
' Metrology & Certification
cr;gé/HTl;l.eEﬂMel;ll'Oﬂbl n3mepeHnsa gedopmaumii OCHOBaHWUA 34aHWIN U FoccraHnapT CCCP
2.5.25 2 FOCT 24846-81 01.01.1982

Soils. Deformation measurement methods for building foundations

State Committee for
Standartization of USSR
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ApmaTtypa ansa obopygosaHust n Tpybonposogos ASC. O6Lme TexHudeckne | FocaToMaHeproHansop
eboa : CCCP
2526 |PoodBHA — OTT-87 1087
Armature for equipment and pipelines of nuclear power plant. General USSR State Atom
technical requirements Inspectorate
O6opynoBaHune ansa paboTbl ¢ pagnoaktueHbiMu cpegamu. Obwme
0507 | TEXHMYECKNE Tpe6oaqu;|. ijmeMKa, JKCMUTyaTaLMs 1 PEMOHT. OCT 95.10439-91 1991
Equipment for work with radioactive environment. General technical
requirements. Acceptance, operation and repair
AnnapaTtypa, npnbopsl ycTponctsa u obopygoBaHue CUCTeM ynpasreHus
TEXHONOrMYECKNMM NpoLeccamMm aTOMHbIX 3rekTpocTaHumn. OCHOBHblE NocctaHgapt CCCP
2.5.28 | NONoXeHnAa FOCT 25804.1-83 01.01.1984
Equipment, devises, and instrumentation of technological process control State Committee for
system at NPP. General provisions Standartization of USSR
Annapatypa, npubopbl ycTporcTBa U obopygoBaHmMe CUCTEM yrnpaBneHns
TEXHOMOrM4YEeCKUMM NpoLieccaMmy aTOMHbIX anekTpocTaHumn. TpebosaHusa no | occtaHgapt CCCP
2.5.29 [ HaAACKHOCTH FOCT 25804.2-83 | 01.01.1984
Equipment, devises, and instrumentation of technological process control State Committee for
system at NPP. Reliability requirements Standartization of USSR
Annapatypa, npmbopsbl ycTporcTBa U obopygoBaHme CUCTEM yrnpaBneHns
5530 | TEXHOMOMMYECKMN NPOLECCaMM ATOMHbIX 3MIEKTPOCTAHLNIA. TpeboBaHusa no FoccrannapT CCCP FOCT 25804.3-83 01.01.1984

CTOMKOCTU, MPOYHOCTU N YCTONYNBOCTU K BHELLUHUM BO3EMACTBYOLLINM
dhakTopam
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Equipment, devises, and instrumentation of technological process control State Committee for
system at NPP. Requirements on strength, durability, and stability to external Standartization of USSR
impact factors
Annapatypa, npubopbl ycTporcTBa U obopygoBaHMe CUCTEM yrnpaBneHns
TEXHOMOIrMYECKMMM NpoLeccamMm aTOMHbIX 3nekTpocTaHumn. Obwme locctaHpapt CCCP
9531 | KOHCTPYKTUBHO-TEXHU4eckue TpeboBaHus FOCT 25804.4-83 01.01.1984
Equipment, devises, and instrumentation of technological process control State Committee for
system at NPP. General design and technical requirements Standartization of USSR
AnnapaTtypa, npnbopsl ycTponctea u obopygoBaHue cUCTeM ynpasreHus
TEXHOSTOrMYEeCKMMM NpoLLecCaMm aTOMHbIX anekTpocTaHumn. Obwue FoccTannapt CCCP
npasuna nposegeHns UCMbITaHUA U NPUEMKM ONbITHLIX 06pa3sLIoB U Aap
2.5.32 | CepunHon NpoayKumu FOCT 25804.5-83 01.01.1984
Equipment, devises, and instrumentation of technological process control State Committee for
system at NPP. General test and acceptance rules for pilot samples and Standartization of USSR
batch product
AnnapaTtypa, npubopsl ycTponctsa u obopygoBaHue cUCTeM ynpasrneHus
TEXHONOrMYECKMMM NpoLeccaMmm aTOMHbIX anekTpocTaHumin. Metoapl oueHkn | MocctaHgapt CCCP
COOTBETCTBMSA TpeboBaHNSM MO HAOEXHOCTH
2.5.33 FOCT 25804.6-83 01.01.1984
Equipment, devises, and instrumentation of technological process control State Committee for
system at NPP. Methods for assessment of compliance with reliability A
: Standartization of USSR
requirements
2534 | . T Y o AAAD FOCT 25804.7-83 01.01.1984
r\llllapalypa, IIPVIUU}JDI yblpUVIbIDG Vi UUUP)’HUDGHVIC OVIGTCWVI yIIpGDJIUﬂVIﬂ T UUUIGHHGPI \ AL oy
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TEXHOSTOrMYEeCKMMU NpoLeccaMm aTOMHbIX 3reKTpocTaHumin. MeToabl oueHKu
COOTBETCTBUSA TpeboBaHNSIM MO CTONKOCTU, MPOYHOCTM U YCTOMYNBOCTU K
BHELLUHUM BO34EVCTBYIOLLIMM dpakTopam
Equipment, devises, and instrumentation of technological process control .
; : . State Committee for
system at NPP. Methods for assessment of compliance with requirements on A
- - . Standartization of USSR
strength, durability, and stability to external impact factors
AnnapaTtypa, npubopsl ycTponctea u obopygoBaHue CUCTEM ynpasreHus
TEXHOSTIOrM4YEeCKMMM NpoLeccaMm aTOMHbIX anekTpocTtaHumin. Metoabl oueHku | Nocctangapt CCCP
COOTBETCTBUSA OBLLMM KOHCTPYKTUBHO-TEXHUYECKUM TpeboBaHMAM
2.5.35 : : : : : FOCT 25804.8-83 01.01.1984
Equipment, devises, and instrumentation of technological process control .
: . : State Committee for
system at NPP. Methods for assessment of compliance with general design A
, : Standartization of USSR
and technical requirements
HapgeXHoCTb aTOMHbIX CTaHUMi 1 nx obopygoBaHus. O6LMe NONOXeHNs n
HOMEHKnaTypa nokasarenewn
N3meHeHne Ne 1 - MYC Ne 4, 1987. Focerarnapt CCCP
N3meHeHne Ne 2 - YC Ne 8, 1990
2.5.36 Reliability of Nuclear Power Plants and their equipment. general provisions rOCT 26291-84 01.01.1986
and nomenclature of indicators. State Committee for
Alteration No.1 - IUS No.4, 1987. Standartization of USSR
Alteration No.2 - IlUS No.8, 1990
I(\)/Ig:ggﬂ:lrel/l:gﬁléo;eﬁzicneqeH|/|e SKCnnyaTaumMm aTOMHbIX CTaHLUWIA. FoccraHnapT CCCP
2.5.37 FOCT 26846-86 01.01.1987

Metrological support to NPP operation. General provisions

State Committee for
Standartization of USSR
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Spm:ggga; l/I;|$/:|:Lep|-|oro NpmMbOopPOCTPOEHNS ANst aTOMHbIX CTaHumn. Obwme FoccraHnapT CCCP
2.5.38 ' . . - FOCT 29075-91 01.07.1992
System of nuclear instrument-making for nuclear power plants. General State Committee for
requirements Standartization of USSR
2.6. QokymeHTbI MOM/ 2.6 SIP Documents
(I'I:g)l\ilTCG)g/M)ﬂ naeneyverHnss TCM n obpawieHunsa ¢ PAO (PewweHue N7 B pamkax HASK «OHeproaToms
2.6.1 FoM I and RAW Decision P within the T SIP-PMU P7 20.12.2000
removal an management strategy (Decision P7 within the frame NAEK «Energoatom
of SIP)
6.2 Crtpaterusa 6e3onacHoro koHarHmeHTa (PeweHune 10 B pamkax MOM QY) | HASK «3Heproatom» SIP-PMU P10 23.03.2001
Safe confinement strategy (Decision P10 within the frame of SIP) NAEK «Energoatoms»
Mpouenypa NYTMN-NOM. NaeHTndurkaums TEXHUYECKUX JOKYMEHTOB ryr nom
2.6.3 ryrnrom 12.5
Procedure SIP PMU. Technical document Identification SIP PMU
3apgayva Ne7. NeoTexHuyeckue nccnegosaHus. OTYeT O reoTeXHUYECKUX
ryr rom
nccnegoBaHuax. [Jok.7.3
2.6.4 T —— — —— 2000
Task 7. Geotechnical investigations. Report on geotechnical investigations.
SIP PMU
Doc.7.3
AHanns noxapoonacHoctn OY. 3agaya 16 (pea. A ryr rom -ICC-163-16-63-
265 |— POOT A (pea. A) SIP |%3011%3/36 63 | 0707 1999
Fire hazard analysis of Shelter. Task 16 (rev. A) SIP PMU
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Pewenwne MY NOM no co3gaHuto cTpomTernbHon 6asbl ryr nom

2.6.6 - _ WBS A 01 2400 24.05.2001
SIP PMU decision on Stroybaza construction SIP PMU
KaHanusaumoHHasa HacocHas cTaHums B6bITOBbIX CTOYHbIX BoA (N1). MY MOM SIP-03-2-002-01/03

2.6.7 | Cneundukaums obopyaosaHns 08n/77-07/03-16- | 17.08.2005
Sewage pump station (N1). Technical specification SIP PMU 1HKC
lMnaHoBbIE 1 BHEMMNAHOBbLIE OTKMOYEHNA KOMMYHasnbHbIX YCryr Yr nom

2.6.8 CCN 051558 2005
Routine and extraordinary switching off for public utilities SIP PMU
TexHu4yeckue cneundmkauymnn. Cuctema OCHOBHbIX KpaHoB (pea. A) ryrrom

2.6.9 TS-301 06.07.2007
Technical specifications. Systems of main cranes (rev. A) SIP PMU

26.10 Vlccne,qosal-.me TpchnopTHom CVI.CTeMbI aemoHTaxa (pea. B) ryYr nom DD-304 28.04.2003
Deconstruction indoor transportation system (rev.B) SIP PMU
[demoHTax ocHoBHbIX 6anok (pea.B) ryrirnom

2.6.11 . , DD-303 07.05.2003
Deconstruction of main beams (rev. B) SIP PMU

2 6.12 JdemoHTax B.HyTpe.HHVIX KOHCTpYyKumnn (pen.B) ryr rom DD-305 16.05.2003
Deconstruction of internal structures (rev. B) SIP PMU

2613 TexHonornyeckoe obopynoBaHne obpalleHns ¢ AeMOHTUPYEMbIMU MY MOM DD-306 24.04.2003

anemeHTamu u conytcTeyrowmmm PAO (pea. B)
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Dismantled element process equipment and related radioactive waste (RAW)
SIP PMU
management (rev. B)
Opu1eHTUPOBOYHbIN pacyeT rogoBOro KonmMyecTsa Tenna, NocTynaroLwero B
nomeLleHns 4 6rioka n 4easpaTopHON STAKEPKM OT TEXHOMEHHbIX rYr nom D.DBM.29.O4A.
2.6.14 | MCTOUHMKOB S o 009" | 20.05.2005
Approximate calculation of the annual amount of heat coming into rooms of
) ) SIP PMU
Unit 4 and deaerator stack from technogenic sources
Mpouenypa Ansa BbINOMHEHUS TEPMOOUHAMUYECKOro aHan1sa ryr riom
2 6.15 pouenypa n pmon . . SIP K 00 21 000 31.10.2003
Procedure for performance of thermodynamic analysis SIP PMU DEN 002 01
TpeboBaHUA K UCNbITaHWAM NoNnkapboHaTHOro nNnacTuka ryrriom
2616 | " P S oo | 31102003
Test requirements to polycarbonate plastic SIP PMU
KoHuenTyanbHbIi npoekt HBEK. OTyeT no oueHke BO3oenCTBmS Ha VM AOM
2.6.17 | OKpyXaiouwyio cpeny (pea. B) SIPE M 25330 | 31.10.2003
NSC conceptual design. Evaluation of impact onto environment (rev. B) SIP PMU
OT4yeT no aHanuay rpyHToB (pea. b) ryr rom
2.6.18 . FD-303 09.05.2003
Report of grounds analysis (rev. B) SIP PMU
2 6.19 TeXHMﬂecgoe .0.60(%HOBaHVIe geMOHTama BEHTUNSAUNOHHON TPYObI (peg. A) rYr nom VS-101 90.06.2003
Technical justification of ventilation stack removal (rev. A) SIP PMU
CueHapuv eMOHTaxa BEHTUNALMOHHOW TpYObI (pea. A) ryri rnom
2.6.20 — . . . VS-102 20.06.200
Ventilation stack dismantling scenarios (rev.A) SIP PMU 3
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MpenBapuTenbHbIA aHaNN3 PUCKOB AEMOHTaXa BEHTUNALMOHHON Tpy6bl ( MY MOM
2.6.21 | PeA-A) VS-103 05.05.2003
Preliminary analysis of risks for ventilation stack dismantling (rev. A) SIP PMU
MpenBapuTenbHbIA aHanNU3 anbTePHATUBHBIX CUCTEM BEHTUNSALMM BTOPON MY MOM
2622 |odepean (ped. A) VS-104 10.06.2003
Preliminary analysis of alternative ventilation systems of the line Il ( rev. A) SIP PMU
Mporpamma Hay4HO-TeXHUYecKoro conposoxaeHus HBK Ha aTanax YT MOM
26.23 | POEKTUPOBAHNS. MpunoxeHne M SIP K 00 21 000 EXN 23.04.2004
o Program of engineering and technical support for NSC at the design stages. SIP PMU 001 01 T
Appendix M
N3mepeHnsa HazemHbIx nonen MNporpamma nanyyeHus. ®asa 2. OtyeT no YT MOM
06.24 | VM3MEPEHUAM SIP K01 21 310 01.07.2004
o Measurement of over-ground fields of gammaradiation. Phase 2. MR2 003 02 T
SIP PMU
Measurement report
OtueT no onpeneneHnto xapaktepmuctnk PAO 3anagHoM 30HbI rYr nom
2.6.25 — 19.04.2002
Western zone raw characterization report SIP PMU
Pabouunin npoekT no ctabmnmnsaumMoHHbIM MeponpuaTusaM. KoppektnpoBka
OTYETOB MO pesynbTatam uccrnegosaHun. OTYeT No onpedeneHunto rYr nom
xapaktepuctnk PAO 3anagHoM 30HbI SIP K02 01 000 INR
2.6.26 Detailed design for stabilization: access routes and shielding design, 006 02 09.10.2002
structure and contents. Investigation reports update. Western zone raw SIP PMU
characterization.
2.6.27 | OTt4eT 0 HNP «Pagmorngpoakonornyecknii MOHUTOPUHT B panoHe OY» rYr nom YK 556. 314: 29.04.2004
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Report on research “Radiohydroecological monitoring in the area of OS” SIP PMU 504,43.06(477.41)
KapTorpamma MOLLIHOCTW 3KCMO3ULIMOHHOM 03bl Ha BT-2 rynrom SIP-P-PM-22-046-

2.6.28 : : — 2005
Radiological map of the ventilation stack-2 SIP PMU SOW-052
lMepeyeHb 1 reHnnaH B3pbiBonoXapoonacHbix 06bekToB [CIM YASC rCn4yAacC

2.6.29 List and general layout of the potentially explosive and fire hazardous objects SSE ChNPP 2005
of SEE ChNPP
TpeboBaHusa k NoapsAYnKY OTHOCUTESBHO BbIMOMHEHUS MPOrpammbl
MeaunumMHCKoro n 6uodusmyeckoro koHTpons npu pabotax MOM YR nom

2.6.30 _ , , _ _ _ CCN 047060 16.11.2004
Contractor requirements for implementation of SIP medical and biophysical SIP PMU
control programm
Mporpamma pagnaumoHHON 3almThl 00beKkTa «YKpbITUE Cn4yAaC o

2.6.81 Shelter radiological protection program SSE ChNPP V. Ne 6 05.05.2003
Mporpama megnyHux Ta GiogisnyHnx obcTexeHb ansa MigpagHukis N33 rCrn4yAsacC

2.6.32 2004
Program of medical and biophysical inspections for SIP Contractors SSE ChNPP

2 6.33 AHanua AJ'IAPA D,eMOHTa)KHbI)F pabot (peq. A) ryr rnom SA-304 30.12.2002
Deconstruction ALARA analysis (rev. A) SIP PMU
lMpoekTupoBaHue. CTPOVITeJ'IbCTBO. Beop B akcnnyaTaumto Hoeoro YT MOM SIP-P-22-046-SOW-

2 6.34 BesonacHoro KoHdanHmeHTa. O6bembl paboT (peg. 10) 052-010
New Safe Confinement Design, Construction, Commissioning (Rev. 10) SIP PMU
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1 3 4 5 6
TexHonornyeckun pernameHtT obbekTa «YKpblTue peaktopa 6noka Ne4
3.1 | Heprobeinbckor ASC 1P-0Y 07.10.2001
Technological regulations for Chernobyl NPP Unit 4 object Shelter
KoHTpornbHble YpOBHM pagmaLMoHHON 6e30nacHOCTH Pb
3.2 P y_p : Papnat 4 41MN-C 14.11.2006
The Shelter radiation safety reference levels RSD
Mnan FCIM YASC pearmpoBaHusa Ha aBapun 1 Ype3BblYaNHbIE CUTYaLUK OAI'vP
3.3 . — - 32M-C 17.01.2007
Plan of SSE ChNPP response to accidents and emergency situations OAGIR
MonoxeHne o nopsagke nonydyeHna B [ocaTomuHcnekumm Ha YAIC on
paspeLleHnii Ha BbINOIHEHME PaboT B paMKax MEXAyHAapPOAHbIX NPOEKTOB
3.4 14MN-C 13.12.2006
Regulation on obtaining state nuclear inspection at ChNPP authorizations to LD
proceed with work execution in the frame of international projects
MonoxeHne o6 opraHuM3auun NpoBeOEeHUA BXOLHOMO KOHTPONSA MPOAYKLMM, CTK
ocTynawoLen CTpouTenbCTBa BHOBb CTPO cs1 06BbEeKTO
35 nocTynaroLen Ans cTpouTenbCcTBa BHOBb CTPOSLLMXCA OO6bEKTOB 5AM-C 15.06.2007
Regulation on organization of inspection test of goods supplied for STK
construction of new facilities
36 lMonoxeHne O Bblaaye paspelleHuMn Ha CTPOUTENBCTBO U PEKOHCTPYKLMIO YKC 59M1-C 19.05.2006

00beKTOB CTpoOMTENbLCTBA Ha 00bekTe «YKpbiTue» 'CIM YASC
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Regulations on release for construction and re-construction of jobs at the | DCC (Department of Capital
Shelter of the SSE “Chernobyl NPP” Construction)
MonoxeHne o caHuTapHo-nponyckHom pexume MCIr YASC UPB

3.7 : : 77M-C 01.03.2007
Regulation on SSE ChNPP sanitary and access procedure RSD
MHcTpykumsa no noxapHon 6esonacHoctn ['Cl «YepHobbinbckas AQC» OI'II56(0T/:|,en rioxapHon

3.8 €30MacHoCTH) 223-C 14.12.2006
Instruction on SSE ChNPP fire safety FSS
Cuctema ynpasrneHus kadectBoM. CepTudmkaums 3akynaemomn npogyKumnm on

3.9 : P . PrauKaL Y PoAydl CTM 5.006-2003 2003
Quiality control system. Certification of procured products LD
WHTerpnpoBaHHas nporpamma oﬁpameHMH ¢ PAO Ha aTtane npekpaleHus OTAEN MHTErPUPOBAHHONO
akcnnyataumm  YepHoGbinbckon ASC w©n  npeobpasoBaHust obObekTa o6oaLeHns ¢ PAO

310 «YKpbITUE» B 9KONOrnM4eckn 6e3onacHyo cuctemy pat oMP-C 2007
Integrated programme of RAW management at the ChNPP decommissioning | Integrated Management of
stage and the shelter conversion into an ecologically safe system RAW Devision
MonoxeHne 06 opraHmsaunn pagnaumoHHon 3awmuTel Ha HASC PB

3.11 P HMM papnal H H 28MM-C 31.03.2005
Regulation on organization of radiation protection at SSE ChNPP RSD
MonoxeHne o nopsigke MNpPovM3BOACTBA paauaLMOHHO-ONAcHbIX paboT u

y - LPB

NpPUMEHEHN eanHON HapaaHO-gonyckHom cuctemol B 'CIMN YASC

3.12 241M-C 02.03.2005
Regulation for implementation of radiation hazardous activities and RSD

applications of standard access order (job-card) system at SSE ChNPP
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MonoxeHne no obpalieHnto ¢ TBepAbIMW PaMOaKTUBHBIMW OTXO4aMu Ha LNTPO

313 |[4YASC 29MN-C 30.05.2006
Regulation on SRAW management at ChNPP SWPS
MonoxeHne o nopsake KypupoBaHUS U BeAeHUs TEXHUYEeCKOro Hagsopa 3a VKC
CTPOUTENBCTBOM OOBHEKTOB

3.14 P : — , . — 56M1-C 22.09.2005
Regulation on procedure for supervision and technical oversight of facility DCC
construction
MonoxeHne no obpaleHnto C XUOKUMU PaaMOaKTUBHBIMU OTXO4aMM Ha XL

3.15 YepHobbinbckon ASC 68I1-C 27.02.2005
Regulation on LRAW management at ChNPP Chs
WHcTpykumsa no opraHusaumm 6e3onacHOro npoBeAeHust orHeBbiX paboT Ha OnE

3.16 | obwvektax HASC 343-C 12.01.2007
Instruction on organization of safe execution of hot works at ChNPP facilities FSS
KoHuenTyanbHOE TexHu4eckoe pelieHne no obpalleHuio C  KUOKAMMK
paguMoakTUBHbIMM  OTXO4amu B npouecce npeobpasoBaHua ob6bekTa CnyAsC

3.17 «YKpbITUE» B aKonornyeckn 6esonacHyto cucremy 27.10.2006
The conceptual technical decision on liqguid RAW management during Shelter ChNPP
Object transformation into an ecologically safe system
TexHnyeckoe pelleHne Ha NogroToBKy nnowagku nog crpoutensctso HBK,

318 BKItoyast paboTbl N0 OYUCTKE M MaHMPOBKE TEPPUTOPUK, 3eMMsiHble paboThbl FCM YASC 20.02.2006

nog crtpoutensctBo dyHaameHToB HBK (BepTukanbHasg nnaHupoBka) u
paboTbl N0 AEMOHTaXy 6epMbl MMOHEPHOWN CTEHDI
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approved/ issued the
document
1 3 4 5 6
Technical decision of site clearance for the NSC construction including
activities on site clearance and planning, excavation for the NSC foundation ChNPP
construction (leveling) and activities on deconstruction of pioneer wall berm
AHann3 coctossHMs KOHCTPyKUM OY 1 aHanu3 nosiHOTbl MCXOAHbIX AaHHbIX FY1 Mo
319 | A9 MoAenuposaHys OV (pe&. 2) SIP K TM 21 001 2006
' Analysis of the SO structures condition and input data completeness analysis ASC 001 02
) SIP PMU
for the SO modeling (rev. 2)
MosicHuTenbHaa 3anucka K TexHudeckoMmy peweHuto «O6 yTBepXxaeHuu
MPOEKTHbIX  KPUTEPUEB  OFPaAHUYEHUS  CUMOBLIX  BO3OEWCTBUA  Ha VM [OM
CTpouTenbHblE KOHCTPYKLUUN N OCHOBaHMA obbekTa «YKpbiTUe» B npouecce
3.20 | cTpoutenscTea» (pea. 1) S iaa2 40 | 29.10.2007
Explanatory note to technical decision «On approval of design criteria to limit
power loads on the building structures and bases of the Shelter Object during SIP PMU
the NSC first commision stage of constructions (rev. 1)
MNpenBapuTenbHbIA OTYET O COCTOAHUM CTPOUTENBHbBIX KOHCTPYKLUWKA |1-
ovepeam YADC, npumMbikaroLmx K BHeLWHeMY kKoHTYpy HBK, BbInonHsOLWmMX rYr nom
301 orpaxgatoLume yHKUUN, Ha OCHOBAHUM CYLLIECTBYHOLLEN JOKYMEHTaumnm SIP-P-TM-21-001- 16.10.2006
Preliminary report on condition of building structures of ChNPP 2™ turn ASC-001-01
adjoining NSC external pipeline and performing enclosing functions based on SIP PMU
available documents
AHanm3 puckoB, CBA3aHHbIX C NOXXapoOM Ha HOBOM 6Ge3onacHoOM FYI Mo
KoH(panHMeHTe (pea. 2) STS-SS-21-330-
3.22 17.08.2005
, _ , . i RPT-002-02
Analysis of risks applied to fire in the new safe confinement SIP PMU
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O 6 .B rynnom
TYeT MO 3alymTe OT NoTeHuMansHoro obnyyeHus (pea. B) SIP-P-TM-21-330-PE-

3.23 101-01 28.09.2004
Protection from potential exposure (rev. B) SIP PMU
KoHuenTyanbHbI npoekt HBEK. C6op xapaktepuctuk nnowagkun HBK u gpyrux aaHHbIx (peg. Y NOM
A)

3.24 SA-301 24.10.2002
NSC conceptual design. NSC Site Characteristics and Other SIP PMU
Data Collection Characteristics of NSC site and acquisition of another data (rev. A)
Onpepenexve n aHanus puckos (ped. A ryrn nom

3.25 PeA —— P (-p A~ SA-302 27.09.2002
Hazards Identification and Analysis (rev. A) SIP PMU
AHanus npeaenbHbix ycnosui akcnnyataumm HBK (pea. A) ryn rnom

3.26 SA-303 14.02.2003
Analysis for Limiting Conditions for NSC Operation (rev. A) SIP PMU
OTyeT 0 cocTosiHnm Be3onacHOCT obbekTa «YKpbITUE» KSPY

327 | (pea-4) SIP-PepI 22 00-SAR | 28.02.2008
Shelter object safety status report (rev.4) SNRC of Ukraine
TpeboBaHuWs k TOUKaM MNOAKMIOYEHMS ryn rnom SIP-P-PM-22-046-SOW-

3.28 - — - - 2005
Requirements for tie-ins connection points SIP PMU 052-009
eHepasibHbIN NaH ToYeK NoAKIHYeHNUs ryn nom SIP-P-PM-22-046-SOW-

3.29 ) . A ) 2005
Site layout for tie-ins connection points SIP PMU 052-009
Design accelerograms for the ChNPP site SIP PMU A24

3.30 SIP03-1-004 27.04.2005
Pac4yeTHble akceneporpammbl Ang nnowaakn YA3C Y NoMm rn24
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A.2.2 - LIST OF TERMS AND DEFINITIONS

ALARA PRINCIPLE - Keeping exposures as low as reasonably achievable, with social and
economic factors being taken into account.

COMMUNAL ACCIDENT - Radiation accident the consequences of which are not limited by
the facility and its industrial site, but spread to the adjacent territories resided by the public who
can actually or potentially suffer the exposure.

CONCEPTUAL DESIGN — A definition of the document in accordance with the western
practice, corresponding to the “Feasibility Study” term in this document.

BORDERS OF NSC - structures of NSC that must ensure reliable isolation from environment of
radioactive substances located at the Shelter including during extreme external events of
natural and man-caused origin and also during internal events. In accordance with FS-NSC this
construction include such ones: arch vault; western and east front walls assembled of new
constructions of frame structure, new external structures of technological building and existing
structures of the Shelter that are located over the perimeter of arch vault.

CLIENT - State Specialized Enterprise “Chernobyl NPP” of the Ministry of Fuel and Energy of
Ukraine.

CRITICAL EVENT — an event leading directly of occurrence of the potentional exposure. A
critical event can be a combination of multiple specific critical events.

DISPOSAL OF RADIOACTIVE WASTE - The placement of radioactive waste in the object
assigned for radioactive waste management without any intention of their subsequent use.

DESIGN — a design stage in accordance with 1IbBH A.2.2-3-2004 [1.7.31]. Considered a Detailed
Design stage (Western terminology).

DETAILED DESIGN — Western terminology for a design stage. Corresponds to twostage
design process in accordance with OBH A.2.2-3-2004 [1.7.31] — Design (D) + Working
Documents (WD).

ELEMENTS - Equipment, devices, pipelines, cables, structures and other products, which
ensure performance of established functions either separately or as part of a system, and,
which are considered as project structural units during performance of the reliability and safety
analysis.

ENVIRONMENTALLY SAFE SYSTEM - Ecological sub-system (that is part of natural
circulation), which state is controlled and excludes hazard of worsening of environmental
conditions and occurrence of hazard for health people

EXPOSURE - Effect of ionizing radiation from sources located outside the body (external
exposure) or from sources located inside the body (internal exposure).

Potential — exposure of personnel and public, which is considered during design of practical
activity, and occurring immediately after some unforeseen normal technological process of
critical event which occurrence probability does not exceed 1:10 year™.

Current — planned exposure of personnel and public, which normally occurs (or can occur with
very high degree probability)

EXPOSURE OF PUBLIC - Radiation, which human being is exposed to (was exposed), from
nuclear facilities and sources of ionizing radiation, excluding occupational and medical exposure
and exposure, caused by local natural radiation background.

FAILURE - Disruption of an object’'s functionality, i.e., loss of its capability to perform the
required function.
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FUEL CONTAINING MATERIALS (FCM) - ChNPP Unit-4 nuclear fuel , damaged as a result of
the beyond-the-design-basis accident, regardless of its physical and chemical state, Unit-4
cooling pond fuel assemblies , as well as any materials (core fragments, mixtures, melts,
solutions, chemical compounds, dust, etc.), which consist of nuclear fuel and its content makes
more than one percent by weight

FCM (RAW) REMOVAL - Transportation of RAW (FCM) from the places of their nonorganized
location inside the Shelter and at the Shelter Industrial Site to the FCM (RAW) Storage Facility,
i.e. Shelter FCM (RAW) transfer to the controlled state.

GAS-AEROSOL REALESE (RELEASE) - egress of radioactive substances into the
environment from technological circuits and ventilation system of enterprise

GAS-AEROSOL REALESE NSC - as a total egress of radioactive materials outside NSC
protective structure into atmosphere, including: trough ventilation system of NSC and the
Shelter, through non-tightness in external fencing structures of NSC protective structure.

GROUPS OF POTENTIAL RADIATION SOURCES:

Groups 1 — Sources of potential exposure, which can lead to the exposure of some individual or
a limited group of people.

Groups 2 — Sources of potential exposure that are related to radiation accident, which aftermath
can include exposure of significant contingents of public and/or radioactive contamination of the
environment

INSPECTION - Set of activities on collection, processing, classification and analysis of data on
a technical state of structures including existing defects and damages, as well as assessment of
the structures’ deterioration.

LIQUID DISCHARGE (DISCHARGE) - egress of radioactive substances generated or used on-
site into the environment (off-site) with sewage

LIQUID DISCHARGE NSC - as a total egress of radioactive materials into the environment
(outside NSC industrial site) with wasters of NSC and the Shelter.

LONG-LIVED WASTE - Radioactive waste, the level of exemption of which from the control of
the authority for the state regulation of nuclear and radiation safety is reached within 300 years
or later after their disposal.

NORMAL OPERATION - work of enterprises in operating modes stipulated by the regulation
established. Activity on normal operation of complex of structures, systems and equipment of
NSC and the Shelter should be determinated in the corresponding technological regulation and
include with the help of this complex of structures, systems and equipment implementation of
technological objective directed on transformation of the destroyed unit into ecologically safe
system and on protection assurance of the personnel, population and environment from
radiological dangers. Operation also includes technical service and repair of structures, systems
and equipment of NSC and the Shelter.

NSC FIRST COMMISSIONING STAGE (NSC CS-1) - protective facility with technological life-
support systems and NSC Status Monitoring Systems as well as needed infrastructure for NSC
operation.

NSC SECOND COMMISSIONING STAGE (NSC CS-2) - infrastructure for deconstruction of the
SO unstable structures.

NUCLEAR MATERIAL - Any source or special fissionable material.

NUCLEAR SAFETY - Compliance with norms, regulations, standards and conditions of the use
of nuclear materials for radiological equipment and radiological safety.
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OBJECT — A separate building or a facility with engineering equipment, utility lines and
communications, as well as their complexes with definite construction and production purposes,
for which an individual design is developed and permission for construction work is given.

OBJECT SAFETY - Ability of an object to confine the influence of hazard sources on
personnel, population and the surrounding environment in accordance with established limits
under normal operational conditions and in case of an accident.

OBJECT SHELTER (OS) is an object presented by a set of facilities and systems (elements)
that form a system of technical means designed for protection of personnel, public and
environment against radiological hazards due to the RAW remaining in this facility. The OS
consists of:

* block B of ChNPP SC-II (Unit 4) destroyed during the accident, having block B separation
walls in axes 39-41, and block D in rows B-I", axes 39-52;

« structures installed around Unit 4, including slabs over the reactor hall, deaerator stack and
turbine hall;

e part of block B of ChNPP SC-II up to separation wall in rows '-T and in axes 39-41;
» part of the island auxiliary systems in Y-tO rows and 41-44 axes;

» part of the G block in rows A-Bfrom the separation wall in axis 34 up to axis 68;

* part of the D block in b-B rows and axes 37-68;

« the territory within the restricted area with control and monitoring devices installed (Local
Zone);

* nuclear and radioactive materials accumulated within the above-mentioned territory;

« facilities, systems and elements designed for authorized operations at the Object Shelter
and their safe performance.

OPERATION OF A BUILDING OR STRUCTURE - Use of a building or structure according to
its purpose with implementation of the measures required to maintain such a state of the
structures, in which they can perform assigned functions with the parameters specified by
technical documents.

OPEN IONIZING RADIATION SOURCE - Radionuclide source the work with which could lead
to the release of radionuclides to the environment.

PRIMARY RAW MANAGEMENT - Decontamination, collection, sorting of RAW.

PROTECTION SAFETY BARRIER — An aggregate of structural elements enclosing the space
around sources of ionizing radiation, and forming design border. These elements impede the
spread of radioactive substances to the industrial rooms and environment in excess of
established limits.

QUALITY ASSURANCE - A set of measures, planned and systematically implemented with the
purpose to be sure that the performed types of activities comply with norms, regulations, and
standards of safety.

RADIOLOGICAL PROTECTION - The complete program of radiological and hygienic, research
and development, technical and organizational measures aimed to ensure radiological safety.

RADIOLOGICAL SAFETY - Compliance with permissible limits of radiological impact on the
personnel, public and environment, regulated by the safety norms, rules and standards

RADIOLOGICAL SAFETY DURING RAW MANAGEMENT - keeping the radiation impacts on
workers, public, and environment within acceptable limits, established in norms, regulations,
safety standards, as well as restricting migration of radionucliedes into environment.
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RADIOACTIVE WASTE - Material objects and substances, the radionuclide activity or
radioactive contamination of which exceeds limits, established by the existing standards, on
condition that utilization of these objects and substances is not envisioned.

RAW MANAGEMENT - An activity related to the collection, treatment, transportation, storage
and disposal of radioactive waste

SAFE CONFINEMENT (NEW SAFE CONFINEMENT) NSC - protective facility including a
complex of technological equipment for removal from the ruined Unit 4 of Chernobyl NPP of the
materials containing nuclear fuel, radioactive waste management, and other systems is
designed for implementation of activities on conversion of this unit into environmentally safe
system as well as ensuring personnel, public and environmental safety.

SAFETY FUNCTION - The specific objective with indication of certain actions that shall be
taken to achieve the above objective, prevent the accident or mitigate its consequences.

SANITARY PROTECTED ZONE - Any territory around an ionizing radiation source outside the
place or zone of Category A personnel work, where level of the human being exposure under
ionizing radiation source normal operation can exceed a quota of the dose limit for Category B.

SHORT-LIVED WASTE - Radioactive waste, the level of exemption of which from the control of
the authority for the state regulation of nuclear and radiation safety is reached within less than
300 years after their disposal.

SOURCE OF IONIZING RADIATION - An object that contains radioactive material or a
technical device that creates or under specific conditions may create ionizing radiation. During
designing any practical activities, a source of ionizing radiation is considered as a source of
both current and potential exposure.

STRUCTURE (FACILITY) - A three-dimensional, flat or linear at grade, aboveground or
underground construction system consisting of load-bearing, in some cases, enveloping
structures, which is intended for the performance of different types of production processes,
storage of materials, products and equipment, as well as for the temporary occupancy of
people, and relocation of people and supplies.

SYSTEM - Combination of elements intended for the performance of established functions.

SYSTEMS (ELEMENTS) OF NORMAL OPERATION - Systems (elements) designed to
perform a normal operation.

WORKING PLACE - place (room) for permanent of temporary staying of personnel during
working activity process connected with sources of ionizing radiation. If ionizing radiation source
are operated at different section of room, then the whole room is considered as working place.

WORKING PLACE NSC - as places of permanent on temporary presence of the operation
personnel during implementation of works and operations on operation of complex of structures,
systems and equipments of NSC and the Shelter. If these works and operations are carried out
in different places of structure, premise, site, etc working places are considered all facilities,
rooms, areas, etc. There should be established WP borders and routes of access to them. The
document titled “Design Criteria for NSC Potential Exposure Restriction” uses the term working
place in a broad sense and it covers presence of workers at industrial sites of NSC and ChNPP
during their arrival, departure and lunch break, etc.
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A.2.3 - BASIC REGULATORY REQUIREMENTS FOR ZONING OF NSC CS-1 ROOMS

Document [1.2.3] identifies requirements for zoning of rooms to be met in the NSC design.
Below are extracts of the main requirements from [1.2.3] (including the numeration of [1.2.3]
Sections [1.2.3]).

12.1.9. Class | activities shall be carried out in a separate building or reliably isolated part of the
building with an entry through air lock. Operating rooms shall be equipped with leak-tight boxes,
chambers, canyons and other similar leak-tight equipment. Industrial rooms for class | activities
are divided, as a rule, into three zones.

12.1.10. Zone 1 — unattended rooms and rooms housing process equipment and service lines
that may be the main sources of radiation and radioactive contamination. Personnel are not
permitted to stay in rooms of this zone in operation of process equipment. ....rooms of zone 1
are separated from rooms of zones 2 and 3 with special doors (or other additional physical
protection systems for reliable prevention of unauthorized access to zone 1). In exceptional
cases, personnel are permitted to enter into unattended rooms of zone 1 in operation of process
equipment on the basis of special permits for equipment inspection (repair) in strict compliance
with programs and procedures approved by the enterprise administration and taking into
account additional administrative and technical radiation protective measures.

12.1.11. Zone 2 - periodically-attended rooms intended for repair of contaminated equipment,
other activities associated with opening of process equipment, as well as temporary storage of
raw materials, radioactive waste and finished products.

12.1.12. Zone 3 — rooms that are permanently attended over the entire shift (operator’s panel,
control panels). Administrative and office rooms, medical post, shops for repair of
uncontaminated equipment and tools, storages for non-radioactive materials, central control
panel, rooms for electrotechnical equipment, input ventilation systems and exhaust ventilation
units.

In order to prevent potential release of radioactive contamination from zone 2 into zone 3, an air
lock shall be arranged between them.

12.1.17. In the operation of rooms dealing with class | activities, high effectiveness of
radioactivity confinement shall be ensured with use of static (equipment, walls, coverings) and
dynamic (ventilation, gas treatment) barriers. Process equipment used for activity confinement
shall ensure the designed level of tightness.

12.1.18. The effectiveness of protective barriers shall be maintained at the designed level and
continuously monitored in operations with unsealed sources.

12.1.20. Pressurized equipment (vessels, piping) and related equipment for the collection and
treatment of discharge water and gases shall be regarded as the first confinement barriers in
operations with liquid radioactive materials. Glove box, chamber or storage container is the first
confinement barriers for operations with solid radioactive materials. The second barrier is
formed with the walls of boxes or chamber and associated ventilation systems. The third
confinement barrier is presented by structures of zones 2 and 3 and associated building and
ventilation systems.

12.1.23. For activities of classes | and Il — the controls of common heating, gas supply,
compressed air supply and water supply systems and group electrical panels shall be located
outside the rooms where these activities take place.
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12.1.26. To manufacture process and protective equipment, slightly-sorbing materials or
coatings resistant to applied substances, reagents, decontamination acid and alkaline solutions
shall be used.

12.1.27. Special slightly-sorbing materials, which are resistant to cleaning agents, shall be
coated on the floor and walls in rooms for class Il activities and for class | activities in zone 3,
and additionally on the ceiling in zones 1 and 2 for class Il activities. Rooms for activities of
different classes and different zones shall be painted in different colors.

12.1.28. The edges of floor coverings shall be turned up at a height of about 10 cm and fixed on
walls. If there are drains, floors shall have inclinations. The corners of rooms shall be rounded.
Door planes and window crosses shall have simple profiles.

12.1.29. The height of rooms for work with radioactive materials shall meet regulatory
requirements for chemical laboratories. The area of rooms for class | and class Il activities per
worker shall be taken not less than 10 m?.

12.1.30. Equipment and working furniture shall have smooth surface, simple design and slightly-
sorbing covering for easier removal of radioactive contamination.

12.1.35. For operations with unsealed sources, each enterprise shall allocate a room or place
for storage of means for removal of unanticipated contamination (decontamination solutions,
inventory for cleaning of rooms).

12.1.36. External and internal exposure of personnel in operations with unsealed sources shall
be decreased through additional measures:

* Remote and automated maintenance of the facility;

* Protection (shielding) of equipment where a large amount of Radioactive material is
concentrated;

« Minimization of dose rate in the room through shielding.

Document [2.1.1] sets in detail some provisions of [1.2.3]. Below are extracts of basic
requirements from [2.1.1] (with the numeration of Sections [2.1.1]):

“6.1 ... The designs shall clearly identify to which category a specific room of the strict-access
area belongs.

6.5 Isolation between zones and rooms inside the strict-access area shall be provided by
engineering features, shielding, ventilation and sanitary appliances, stationary and temporary air
locks.

6.6 The entrance into rooms of the strict-access area shall be arranged through changing
facilities for personnel.

6.7 The entrance of personnel into unattended rooms when process equipment is in operation
shall be arranged through air locks. For installation of portable air locks, appropriate places or
sites equipped with special drainage, hot and cold water, preparation of decontamination
solutions shall be envisioned.

6.11 Lines for the supply of water and washing solutions, as well as equipment for mechanized
cleaning and decontamination, shall be provided in the rooms of the strict-access area. The
floors in these rooms shall have inclinations and drains for water flow into special drainage
system.

6.14 All fire (emergency) entrances to and exits from the strict-access area are provided with
leak-tight doors.




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT

CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS Page 231 of 242

SIP-N-LI-22-A500_-CDS-001-01

6.17 All surfaces in the strict-access area and their joints shall be as smooth as possible,
without dents, cracks and irregularities. Points of contact between walls and floor shall be

rounded. Windows without sills shall be provided.

6.19 Rooms containing lines with radioactive liquids shall have reliable waterproofing to avoid
the penetration of radioactive media into lower rooms and soil”.




Chernobyl New Safe Confinement — Contract N°SIP08- 1-001

NSC CS-1 CONCEPT DESIGN SAFETY DOCUMENT
CHAPTER 2 — SYSTEMATIZED DESIGN CRITERIA AND REQUIR EMENTS Page 232 of 242

SIP-N-LI-22-A500_-CDS-001-01

A.2.4 - BASIC REGULATORY REQUIREMENTS FOR DESIGN OF NSC CS-1 SANITARY
FACILITIES

Below are extracts of the main requirements from [1.2.3] (including the numeration of [1.2.3]
sections).

“12.6.1. Sanitary facilities and their equipment shall comply with construction standards, codes
and requirements [1.2.3]. A set of sanitary facilities shall include sanitary locks for men and
women, air locks.

12.6.11. Stationary air locks shall be located on the boundary of zone 1 and 2 working rooms,
and on the boundary of zone 3 if necessary. The arrangement of an air lock depends on the
presence or potential for surface radioactive contamination and need for change of additional
IPM for work in the above zones. Depending on the scope and nature of the work, an air lock
shall include the following:

* Places for changing and storage of additional IPM on racks or in cases (pressure suits,
overalls, aprons, oversleeves, gloves, boots, shoe covers, respirators); means for
preliminary treatment of workers’ footwear (special trays); place with a disciplining barrier for
change of additional footwear provided with racks;

e A point for preliminary washing (decontamination) of pressure suits immediately on
personnel before taking them off;

* A point for collection of contaminated overalls and IPM, which is equipped with benches and
containers for the collection and transportation of these clothes to special laundries; a point
for decontamination of additional IPM made of polyvinylchloride film, rubber and rubberized
fabric;

* A radiation monitoring point equipped with radiological instrumentation;

« Washbasins with hot and cold water and canisters with decontamination solutions for
washing of hands; a point for change of main overalls if contaminated in excess of reference
levels.

12.6.12. The area of rooms of a stationary air lock shall be estimated in accordance with layout
features taking into account key personnel and those involved in repair and emergency
measures. The location, composition and area of air lock rooms may be changed depending on
the nature and scope of work.

12.6.14. Portable air locks are installed to reduce or prevent radioactive transfer from zone 1
rooms or from repair-work rooms to other rooms.

The portable air locks provide for:
¢ Changing and storage of pressure suits;
« Decontamination of pressure suits immediately on workers.

[..]

6.19. The washbasins shall be provided with water faucets which can be opened by an elbow or
foot or provided with sensors. The toilets shall be flushed with pressing a pedal or automatically.

[..]

12.6.21. The wardrobe for overalls shall provide for place for changing — 0.8 m? per person.
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12.6.22. Personal clothes and overalls shall be stored only in closed lockers. The surface of
lockers for overalls shall be coated with materials that slightly absorb chemical and radioactive
substances and are easily cleaned and decontaminated.

12.6.23. Overalls shall be sorted and packaged by personnel immediately after taking them off
depending on the type and extent of contamination. For this purpose, radiological monitoring
devices shall be provided in the storage rooms for overalls.

12.6.24. Separate storerooms for contaminated and clean clothes (daily stock) for all personnel
shall be equipped near the wardrobes of the changing facilities. Contaminated overalls shall be
delivered to the storeroom in packages.

12.6.25. The layout of storerooms for contaminated overalls shall provide for their convenient
transport to laundry: with an exit outside not entering into other clean rooms. The storeroom for
contaminated overalls shall be located near the radiological monitoring point and wardrobe for
overalls.

12.6.26. The rooms for storage and distribution of IMP (respirators, spectacles, aprons,
additional footwear) shall be located in a zone free of contamination, on the way from the
overalls wardrobe to working rooms. The area of the room shall be determined by the number of
personnel on the list; the standard is 0.2 m? per person.

12.6.27. Shower rooms shall be located near the overalls wardrobe. The shower cubicles shall
be equipped with holders for washing items and foot grating. The number of jets in the shower
room is determined in compliance with Construction Standards and Codes.

12.6.28. Washbasins with hot and cold water for preliminary hand treatment shall be arranged
before shower rooms on the side of the overalls wardrobe. The washbasins shall be provided
with a pedal or faucets which can be opened by an elbow or with sensors, as well as with mouth
wash fountains. The number of washbasins is estimated as follows: 1 washbasin per 10-12
persons in the largest shift.

12.6.29. Rooms for body wiping shall be provided near the shower rooms of the changing
facilities. The area of these rooms shall be estimated as follows: 0.4 m? per shower jet, but not
less than 4 m?. These rooms shall be provided with fittings for storage of the necessary number
of clean towels and container or plastic bags for used ones.

12.6.30. To prevent epidermophytosis, individual rubber sandals shall be issued to personnel in
the changing facility, and a place for sanitary treatment of feet shall be provided at the exit from
the shower room.

12.6.32. Monitoring means are selected depending on the types of radiation to be monitored
and the nature of monitoring. Instrumentation for express monitoring of surface contamination
shall ensure the detection of levels not less than 0.5 of relevant reference levels with the 98%
probability.

12.6.33. Devices for express analysis of radionuclide content in the human body shall ensure
the detection of levels not less than 0.3 of the dose limit with the 98% probability.

12.6.34. The number of devices placed in the changing facilities and air locks shall be
calculated on the basis of the time needed to monitor workers in the largest shift, but not more
than 20 minutes.

12.6.35. The 1430 changing facility building for enterprises dealing with class | activities is
providing:

Express analysis of gamma-emitting radionuclides in human body;

Skin monitoring.

[...]
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Document [2.1.1] sets in detail some provisions of [1.2.3]. Below are extracts of the basic
requirements from [2.1.1] (with the numeration of [2.1.1] Sections):

11.19 If portable (temporary) air locks cannot be installed, disciplining barriers are provided at
the exits from contaminated rooms for change or decontamination of shoes (footwear).

The stationary air lock shall include the following:

Places for putting on, taking off, and storing additional IPM used by personnel in repairs;
IMP may be stored on racks or in cases;

A device for cleaning of footwear soles immediately on workers;

A point for footwear change, provided with racks;

A point for preliminary decontamination of pressure suits immediately on individuals before
their taking off;

A section for collection of contaminated IPM;

A section for decontamination of additional IPM made of PVC film, rubber and rubberized
fabric;

A radiological monitoring point, including radiometry devices, as well as washbasins with hot
and cold water and canisters with decontamination solutions;

A point for change of the main overalls in case of substantial radioactive contamination;

A section for collection of solid radioactive waste.

11.22 Lavatories shall be provided near permanently-attended rooms. The distance from
workplaces to the lavatories shall not be more than 75 m. The toilets shall be flushed with use of
a pedal or with periodic flush. The washbasins shall have hot and cold water; paper towels or
electric driers shall be provided”.
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A2.5 - BASIC REGULATORY REQUIREMENTS FOR DESIGN OF HEATING, VENTILATION
AND AIR CONDITIONING SYSTEM (HVAC) OF NSC CS-1

Below are extracts of the basic requirements from [1.2.3] (with the numeration of [1.2.3]
Sections).

12.2.1. In operations involving unsealed radiation sources, ventilation and air treatment facilities
shall provide protection of air in working rooms and atmospheric air against radioactive
contamination at appropriate levels. Airflows shall go from rooms with less potential for
contamination to rooms with greater potential for contamination; positive pressure valves shall
be installed to prevent the reverse airflow.

12.2.2. The heating, ventilation and air conditioning systems of industrial buildings and
structures, as well as systems of ventilation releases to the atmosphere and air pre-release
treatment shall be designed in compliance with codes and sanitary standards for design of
industrial enterprises.

Permissible values of radioactive releases to the atmosphere are established when necessary,
and on an obligatory basis for enterprises dealing with class | activities. Enterprise radiation
health and safety regulation “Permissible Releases of Radioactive Materials” is developed in
compliance with NRBU-97 and is subject to agreement with state health and epidemiological
service of the Ministry of Health of Ukraine.

The Ministry of Health and SNRCU established the “Design Permissible Levels for New Safe
Confinement” [1.2.6].

12.2.3. The use of an air recirculation system without treatment from radioactive and toxic
substances and without aeration is prohibited in rooms dealing with class | and Il activities.

12.2.4. In buildings where only some part of the total area is allocated for work with radioactive
materials, separate ventilation systems shall be provided for rooms dealing with radioactive
materials and for rooms not associated with the use of radioactive materials.

12.2.5. The entrances to the rooms where equipment for input ventilation is mounted shall be
located outside the building or in a permanently-attended area.

12.2.14. A permanent exhaust ventilation system in storerooms, working rooms and boxes shall
be provided for work involving emanating and volatile radioactive materials. The system shall be
equipped with a redundant exhaust with the efficiency not less than 1/3 of the total design
capacity.

12.2.15. In rooms for class | and Il activities in case of equipment location by zones, devices are
needed for connecting the hoses of isolating individual protection means and portable exhaust
facilities to the active vacuum exhaust ventilation system in order to permit welding operations
in the equipment zone and in repair and transportation zone. The use of ventilation systems for
this purpose is not permitted.

12.2.17. The main requirements for selecting and installing gas treatment systems and facilities
for class | and Il activities are as follows:

e The number of gas treatment equipment items is minimal,

« The processes of maintenance, repair and replacement of gas treatment equipment are
mechanized and automated, and are controlled remotely if necessary;

* Automated alarm and effectiveness monitoring systems are provided for cleaning devices
and filters and for the entire gas treatment system and its individual parts and stages in case
of a multi-stage system;
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« Gas treatment equipment is reliably isolated as a radiation source in order to ensure the
personnel safety in equipment inspection and maintenance.

12.2.19 If gas treatment equipment is located in individual rooms, building parts or separate
buildings, the same requirements as those for the main industrial rooms shall be imposed on
them. When gas treatment equipment is located in the attics, they shall be equipped as a
technical floor.

12.2.20. The rooms housing gas treatment equipment shall be isolated and have no air
communication with the main industrial rooms and zones. The entrance to and exit from such
rooms shall be arranged through a separate air lock.

12.2.21 Isolated rooms or hermetic ventilated sections for repair, temporary storage of filters,
devices, their components and for temporary storage of cleaning and decontamination agents
shall be obligatory provided in buildings housing gas treatment equipment. A closed system for
periodic regeneration shall be arranged for filtering self-treatment devices. Spent filters shall be
transported in shielded containers in accordance with rules for radioactive cargo transportation.

12.2.23. An air supply system shall be provided for class | activities in zones 1 and 2. The
supplied air shall have the radionuclide concentration not more than permissible values for air
supply to hose-type individual protection means (pressure suites, pressure helmets, hose gas
masks). The system shall have air distributors for simultaneous connection of not less than 2
hose-type individual protection means.

12.2.24 For air supply to hose-type individual protection means, it is necessary to install a
separate pneumatic line or individual input chamber equipped with fine aerosol filters or
ventilators providing 500 mmH,O in the hose/suit connection point, given airflow rate not less
than 15 m® per suit.

12.2.25. The power networks for energy supply to hose-type individual protection means shall
be made of corrosion-resistant materials. Hose connection places shall be provided with ball- or
spring-type automatic valves.

12.2.26. Rooms where radioactive materials are used shall be water- or air-heated as required
by construction codes and standards. Air heating combined with input ventilation systems shall
be provided in rooms for class | and Il activities.

Below are extracts of the basic requirements from SP AS-88 (with the numeration of SP AS-88
Sections):

10.2 Ventilation systems of the strict-access area rooms of different categories (unattended,
periodically-attended, permanently-attended) are prohibited to be linked by air ducts.

10.4. .... input-exhaust, exchange and process mechanically-driven ventilation systems shall be
provided.

The number of ventilation systems shall be determined by the radiation and fire category of
rooms and layout of rooms.

10.6 .... it is necessary to prevent the ingress of air released from ventilation pipes and process
exhaust lines into air intake devices of the input ventilation systems.

10.7 The installation of coarse aerosol filters on the exhaust systems for strict-access area
rooms is recommended to decrease the lifetime of fine aerosol filters of exhaust systems.

The filters of all input systems shall ensure not less than 80% effectiveness of air treatment from
airborne radioactive particles.

10.8 ....air conditioning systems with positive air pressure shall be envisioned for permanently-
attended rooms (control panels, operator's panels etc.) where stable conditions shall be
maintained. The control boards shall be ventilated by self-supporting air conditioning systems.
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The closed-mode operation of the air-conditioning system shall be provided in the event of
emergency contamination of atmospheric air.

10.9 The ventilation units and filters of exhaust systems in the strict-access area shall be
centralized in isolated rooms, which shall not be used as evacuation routes or personnel routes
to equipment not related to ventilation systems.

10.10 The ventilators of the exhaust systems removing air contaminated with radioactive gases
and aerosols shall be located, as a rule, in isolated rooms.

The drives and engines of the ventilation units shall be located, as a rule, in attended rooms...

10.11 The recirculation operation of ventilation systems intended for keeping health and safety
air parameters is prohibited in permanently-attended and periodically-attended rooms of the
strict-access area.

Recirculation ventilation units may be used for heating and air blanketing in exits for transport
vehicles.

10.12. Self-contained air cooling systems, which are not connected with common air exchange
systems maintaining health and safety air parameters, may be used for air cooling of rooms.

10.13 Recirculation ventilation systems may be used to maintain appropriate operating
conditions of process equipment within containments and unattended rooms to be pressurized.

If necessary, recirculation systems shall provide for treatment of some part of the total air
volume. The effectiveness of air treatment shall ensure controlled radiological conditions in
ventilated rooms.

10.14 If enclosures of containments and unattended rooms to be pressurized have metal lining,
the ventilation systems in these rooms shall maintain negative pressure no less than 200 Pa (20
kgf/m?) relative to permanently-attended rooms.

If there is no metal lining in unattended rooms to be pressurized, negative pressure no less than
100 Pa (10 kgf/m?) may be permitted.

In unattended rooms not to be pressurized and periodically-attended rooms, the ventilation
systems shall maintain negative pressure no less than 50 Pa (5 kgf/m?).

10.20 If air is supplied directly to periodically-attended rooms, they shall be ventilated with 20%
excess of the removed air as compared with supplied air.

10.21 Self-supporting input systems with aerosol or iodine filters in the event of emergency
contamination of outdoor air shall be provided for control rooms.

10.22 Exhaust and input systems covering rooms of the strict-access area shall have redundant
ventilation units, devices for their automatic actuation.

Redundant treatment equipment shall be provided on exhaust ventilation systems ensuring pre-
release air treatment.

10.24 Fast-acting isolation valves shall be installed within rooms and outside the containment
on air ducts of ventilation systems for normal operating conditions in containments or
unattended rooms to be pressurized.

Two safety isolation valves may be installed only outside the containment on air ducts of
periodically-operating systems. The air ducts of ventilation systems shall withstand the pressure
to be provided in the rooms.

10.25 The fast-acting isolation valves installed on air ducts of ventilation systems shall be
closed upon pressure increase within containments and unattended rooms to be pressurized if
the performance of these ventilation systems is not required to confine the accident.
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10.26 Air ducts of exhaust and input systems shall be made of material with respect to
explosion and fire safety requirements. Air ducts of ventilation systems, control and isolation
valves, compression devices of filters shall be provided with corrosion-resistant coating selected
with regard to corrosiveness and temperature of transferred air.

10.31 The filtering stations shall be provided with devices to determine the effectiveness of air
treatment by exhaust systems.

10.32 Spent filters shall be replaced and transported with use of shielded containers.

10.46 The ventilation systems intended for unattended rooms to be pressurized and fast-acting
isolation valves installed on the systems shall be controlled and monitored remotely from the
main control room (MCR).

The ventilation systems intended for unattended rooms not to be pressurized, periodically-
attended and permanently-attended rooms shall be controlled and monitored from the central
ventilation control board. In addition, in situ control of these systems shall be envisioned.

10.47 MCR remote control of air temperature and negative pressure shall be envisioned for
unattended room to be pressurized.

Monitoring of air temperature shall be ensured in rooms of the strict-access area with potential
for heat release, and so shall be monitoring of negative pressure if radioactive contamination is
expected.

Instrumentation shall be located on the observation board or installed directly at rooms.

10.50 The ventilation systems covering radiation-hazardous rooms and the duct shall be
provided with air flow rate control devices.
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A2.6 - BASIC REGULATORY REQUIREMENTS ON RADIATION S AFETY FOR HVAC
SYSTEMS

2.1 [1.2.3] identifies requirements on “Ventilation, gas treatment, heating” to be met in the NSC
design. Below are extracts of the basic requirements from [1.2.3] (with the numeration of [1.2.3]
Sections).

12.2.1. In operations involving unsealed radiation sources, ventilation and air treatment facilities
shall provide protection of air in working rooms and atmospheric air against radioactive
contamination at appropriate levels. Airflows shall go from rooms with less potential for
contamination to rooms with greater potential for contamination; positive pressure valves shall
be installed to prevent the reverse airflow.

12.2.2. The heating, ventilation and air conditioning systems of industrial buildings and
structures, as well as systems of ventilation releases to the atmosphere and air pre-release
treatment shall be designed in compliance with codes and sanitary standards for design of
industrial enterprises.

Permissible values of radioactive releases to the atmosphere are established when necessary,
and on an obligatory basis for enterprises dealing with class | activities. Enterprise radiation
health and safety regulation “Permissible Releases of Radioactive Materials” is developed in
compliance with NRBU-97 and is subject to agreement with state health and epidemiological
service of the Ministry of Health of Ukraine.

The Ministry of Health and SNRCU established the “Design Permissible Levels for New Safe
Confinement”.

12.2.3. The use of an air recirculation system without treatment from radioactive and toxic
substances and without aeration is prohibited in rooms dealing with class | and Il activities.

12.2.4. In buildings where only some part of the total area is allocated for work with radioactive
materials, separate ventilation systems shall be provided for rooms dealing with radioactive
materials and for rooms not associated with the use of radioactive materials.

12.2.15. In rooms for class | and Il activities in case of equipment location by zones, devices are
needed for connecting the hoses of isolating individual protection means and portable exhaust
facilities to the active vacuum exhaust ventilation system in order to permit welding operations
in the equipment zone and in repair and transportation zone. The use of ventilation systems for
this purpose is not permitted.

12.2.17. The main requirements for selecting and installing gas treatment systems and facilities
for class | and Il activities are as follows:

e The number of gas treatment equipment items is minimal,

* The processes of maintenance, repair and replacement of gas treatment equipment are
mechanized and automated, and are controlled remotely if necessary;

« Automated alarm and effectiveness monitoring systems are provided for cleaning devices
and filters and for the entire gas treatment system and its individual parts and stages in case
of a multi-stage system;

* Gas treatment equipment is reliably isolated as a radiation source in order to ensure the
personnel safety in equipment inspection and maintenance.

12.2.19 If gas treatment equipment is located in individual rooms, building parts or separate
buildings, the same requirements as those for the main industrial rooms shall be imposed on
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them. When gas treatment equipment is located in the attics, they shall be equipped as a
technical floor.

12.2.20. The rooms housing gas treatment equipment shall be isolated and have no air
communication with the main industrial rooms and zones. The entrance to and exit from such
rooms shall be arranged through a separate air lock.

12.2.21 Isolated rooms or hermetic ventilated sections for repair, temporary storage of filters,
devices, their components and for temporary storage of cleaning and decontamination agents
shall be obligatory provided in buildings housing gas treatment equipment. A closed system for
periodic regeneration shall be arranged for filtering self-treatment devices. Spent filters shall be
transported in shielded containers in accordance with rules for radioactive cargo transportation.

12.2.23. An air supply system shall be provided for class | activities in zones 1 and 2. The
supplied air shall have the radionuclide concentration not more than permissible values for air
supply to hose-type individual protection means (pressure suites, pressure helmets, hose gas
masks). The system shall have air distributors for simultaneous connection of not less than 2
hose-type individual protection means.

12.2.5. The entrances to the rooms where equipment for input ventilation is mounted shall be
located outside the building or in a permanently-attended area.

12.2.14. A permanent exhaust ventilation system in storerooms, working rooms and boxes shall
be provided for work involving emanating and volatile radioactive materials. The system shall be
equipped with a redundant exhaust with the efficiency not less than 1/3 of the total design
capacity.

12.2.24 For air supply to hose-type individual protection means, it is necessary to install a
separate pneumatic line or individual input chamber equipped with fine aerosol filters or
ventilators providing 500 mmH,O in the hose/suit connection point, given airflow rate not less
than 15 m® per suit.

12.2.25. The power networks for energy supply to hose-type individual protection means shall
be made of corrosion-resistant materials. Hose connection places shall be provided with ball- or
spring-type automatic valves.

12.2.26. Rooms where radioactive materials are used shall be water- or air-heated as required
by construction codes and standards. Air heating combined with input ventilation systems shall
be provided in rooms for class | and Il activities.

2.2 [2.1.1] sets in detail some provisions of [1.2.3]. Below are extracts of the basic requirements
from [2.1.1] (with the numeration of [2.1.1] Sections):

10.2 Ventilation systems of the strict-access area rooms of different categories (unattended,
periodically-attended, permanently-attended) are prohibited to be linked by air ducts.

10.4. .... input-exhaust, exchange and process mechanically-driven ventilation systems shall be
provided.

The number of ventilation systems shall be determined by the radiation and fire category of
rooms and layout of rooms.

10.6 .... it is necessary to prevent the ingress of air released from ventilation pipes and process
exhaust lines into air intake devices of the input ventilation systems.

10.7 The installation of coarse aerosol filters on the exhaust systems for strict-access area
rooms is recommended to decrease the lifetime of fine aerosol filters of exhaust systems.

The filters of all input systems shall ensure not less than 80% effectiveness of air treatment from
airborne radioactive particles.
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10.8 ....air conditioning systems with positive air pressure shall be envisioned for permanently-
attended rooms (control panels, operator's panels etc.) where stable conditions shall be
maintained. The control boards shall be ventilated by self-supporting air conditioning systems.

The closed-mode operation of the air-conditioning system shall be provided in the event of
emergency contamination of atmospheric air.

10.9 The ventilation units and filters of exhaust systems in the strict-access area shall be
centralized in isolated rooms, which shall not be used as evacuation routes or personnel routes
to equipment not related to ventilation systems.

10.10 The ventilators of the exhaust systems removing air contaminated with radioactive gases
and aerosols shall be located, as a rule, in isolated rooms.

The drives and engines of the ventilation units shall be located, as a rule, in attended rooms...

10.11 The recirculation operation of ventilation systems intended for keeping health and safety
air parameters is prohibited in permanently-attended and periodically-attended rooms of the
strict-access area.

Recirculation ventilation units may be used for heating and air blanketing in exits for transport
vehicles.

10.12. Self-contained air cooling systems, which are not connected with common air exchange
systems maintaining health and safety air parameters, may be used for air cooling of rooms.

10.13 Recirculation ventilation systems may be used to maintain appropriate operating
conditions of process equipment within containments and unattended rooms to be pressurized.

If necessary, recirculation systems shall provide for treatment of some part of the total air
volume. The effectiveness of air treatment shall ensure controlled radiological conditions in
ventilated rooms.

10.14 If enclosures of containments and unattended rooms to be pressurized have metal lining,
the ventilation systems in these rooms shall maintain negative pressure no less than 200 Pa (20
kgf/m?) relative to permanently-attended rooms.

If there is no metal lining in unattended rooms to be pressurized, negative pressure no less than
100 Pa (10 kgf/m?) may be permitted.

In unattended rooms not to be pressurized and periodically-attended rooms, the ventilation
systems shall maintain negative pressure no less than 50 Pa (5 kgf/m?).

10.20 If air is supplied directly to periodically-attended rooms, they shall be ventilated with 20%
excess of the removed air as compared with supplied air.

10.21 Self-supporting input systems with aerosol or iodine filters in the event of emergency
contamination of outdoor air shall be provided for control rooms.

10.22 Exhaust and input systems covering rooms of the strict-access area shall have redundant
ventilation units, devices for their automatic actuation.

Redundant treatment equipment shall be provided on exhaust ventilation systems ensuring pre-
release air treatment.

10.24 Fast-acting isolation valves shall be installed within rooms and outside the containment
on air ducts of ventilation systems for normal operating conditions in containments or
unattended rooms to be pressurized.

Two safety isolation valves may be installed only outside the containment on air ducts of
periodically-operating systems. The air ducts of ventilation systems shall withstand the pressure
to be provided in the rooms.
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10.25 The fast-acting isolation valves installed on air ducts of ventilation systems shall be
closed upon pressure increase within containments and unattended rooms to be pressurized if
the performance of these ventilation systems is not required to confine the accident.

10.26 Air ducts of exhaust and input systems shall be made of material with respect to
explosion and fire safety requirements. Air ducts of ventilation systems, control and isolation
valves, compression devices of filters shall be provided with corrosion-resistant coating selected
with regard to corrosiveness and temperature of transported air.

10.31 The filtering stations shall be provided with devices to determine the effectiveness of air
treatment by exhaust systems.

10.32 Spent filters shall be replaced and transported with use of shielded containers.

10.46 The ventilation systems intended for unattended rooms to be pressurized and fast-acting
isolation valves installed on the systems shall be controlled and monitored remotely from the
main control room (MCR).

The ventilation systems intended for unattended rooms not to be pressurized, periodically-
attended and permanently-attended rooms shall be controlled and monitored from the central
ventilation control board. In addition, in situ control of these systems shall be envisioned.

10.47 MCR remote control of air temperature and negative pressure shall be envisioned for
unattended room to be pressurized.

Monitoring of air temperature shall be ensured in rooms of the strict-access area with potential
for heat release, and so shall be monitoring of negative pressure if radioactive contamination is
expected.

Instrumentation shall be located on the observation board or installed directly at rooms.

10.50 The ventilation systems covering radiation-hazardous rooms and the duct shall be
provided with air flow rate control devices.




