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' STATUS OF NUCLEAR WASTE PROBLEM
IN RUSSIAN FEDERATION AS COMPARED
TO THE UNITED STATES

Country Russian United States
Parameter F ederamwn O:f Amenca

:_;3-’ N S, ﬁ‘{*‘
Integral rate nf nﬁf’.

| 1. Number of nuclear

| units:
: under operation 29 110
under construction 5 0
2. Total capacity Gw(e) 21,2 100,7
3. Total amount of
discharged spent fuel, 800 ~ 4 000
ton/year

Included plutonium
Included mmor actmldes

_ Storing of discharged spent fuel

1. Water storage In water pwls at| in Water pools’ at
NPP’s sites NPP’s sites

2. Dry storage Technical and Dy storage
feasibility under

studles construction N

{1. RT-1 plant, ton/year 100400 o
|2. RT-2 plant under
constructxon, ton/year : 750-1500 | )

Smnng of radmactrve wasws

P Ty R T

1. Low level ‘ At NPP’s s1tes-T At \TPP’S smes :
2. High level At RT-1 plant -




Russian National Efforts in ADS related R&D

Py P

Key issues A’o'f‘ program devé!ébiﬁQ;BY Mih‘atom "'an'd
Ministry of Sciences and Technoiogies:.

- lnvesfigati:on of ADS technerlo'gyz:an'd;'eceh‘dmy;

- The assessment of the pmntlal AIS roleam
future large scale nuclear power .

- Comparative anahses of critical reactors and
ADS safety

- Conceptual design of a demonstratxon ADS with
a fast-thermal “neutron valve” blanket based on 1 GeV 2-3
mA beam . : y

Bas:c expeﬂmenta! equ;pment to be used m the
| Program , S
- FFEP neutron genem QBSFR‘A—S‘éf;protoh Ima‘e
coupled wvth heavy water blanket) T

- JlNR 660 MeV proton cyctotron and IBR-?O
reactor

- VNIIEF facility ABV-F coupled mth hlgh current -
electron linac LU-50

- Pulsed neutron source IN-06 of the Moscow
Meson Factory (INR RAS Troitzk)

- BFS -1 assembily coupled with microtron (IPPE)

ATW workshoo Washlngton DC. February 16-18
3SC RF - 'PPE Russia




| Key milestones
of Iead-basmuth technology dev&!opment

April, 1963 - - V.g , ‘.Tho declsion was made on constructlon 27NT reactor facmty
1963-1968 . - - Pro)oct 645 opmtion, ——

1968 . :Sovaro accldoht at NS 645 Project

1968-end,—§f_&9,—,th Extomlve atqdy of Pb-BI coolant tochnelogy DA
’ o Llestimated progtam coast Is 200 M$

978 fi.f?-‘f':‘::?;j?'ff' Grou“nd prof £ Qf.
1977-1990 . - Ommtian of 7

1998 - .‘Start-up of 1.
3 - FLA
oo g

2000 _Shipmant gt -‘._tQ I,ANL

[When? *'_*-',Flrst'!n .herm <Target blanket:)’stem: 1

peratlon start-up

.,\L&, - -;_.

VN ——— 3. ppresreea e

| ATW workshop Washlngton DG.,; Februaryx16 18 |
SSC RF - IPPE Russia - .- " RN :




!ssues reso!ved from lzad-bisrnuih coolad reactor
development and operataon

';L_éod—bismut’ﬁ‘ coolant technology.
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Our goals

Inherent safety reactor for “New Nuclear Power”.

New |

. _Accelerht"or Driven Systems.
applications s

Non-nuclear aplications of developed technologies.

’ Rsrimpmal facllltles‘ g

'
.
B

'. ATWworkshop, Washlngton 3D.(3 Febru ry 16 18 T
SSC RF - IPPE, Russia ..
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Engineering problems Comments.

Coolant type. Pb-Bi ' '“_Rb_::“ "
Target design With window " mdowless, o 4
Target cooling system Independént circuit _ Jomt wnh the éne of‘blanket
Number of circuits 2 E

Circulaﬁon system .

Forced convection : Natu‘ml convection

Fuel type

Depends of umplementat:on scenano

Fuel rod and assembly
design - :

Fuel rods with ribs

Fuel rods w:thout nbs

Invessel shielding

Intermediate heat exchangers shield'mg need inspgcial care {

B B

Equipment protection

j(radiation shielding) = lincreased activation of eqmpment c:on-gulde, refuelmg
near the ion-guide machine etc.) pla-ced at the heaé of facchty :
radioactivity Gaseous and evaporatmg spaﬂatxon producwrelease

Increased thermo-
mechanical loading in
fuel and equipment

High frequency of beam. swmtmg off and hlgh'sp?eed ot g

power decrease and increase.’

e el

Freezing /
Meiting

Coolant
technology

| oss of Heat
Sink

Beam off
accident

Intercircuit
leakage

ATW workshop. Washington. D.C
SSC RF

. February 18-12

- {PPE Russia




No areas with stagnant coolant- Not pool-type:butsintegral-type
primary circuit:arrangement

Protectian: ofvsecnndary

Invessel shielding circuit:against: coo!ant
act:vathn :
Stable parameters in “cold” part | Control of admi;xmre,s

of circuit

- ;Good capabllmes for

& ”'-,'jtechno[ozg;cal gas mixtures

, n. ttransportanon and
" ‘separa’non o

o LQ}»_;";Complex coo"" nt technology

Sectio’ne‘d circuit heaters
arrangement

PumpSm t'h:é”ééld part of circuit

Preventlon of fuel bundles
buoyancy

Cold anary vessel (streamed
“by coolant with core inlet
) i',,__\“}}’;{;temperature)

| Promises to be a .solut:on on

Metal'fuefwnh atkaline metal
filled gap fuel performance capabifity
under beam trips ‘

ATW workshop, Washington. D.C.. Februarv 16-18
SSC RF - IPPE. Russia




Mam technml characienstaoe m’
. NPHP Angstrem o

i R
Rated heat power, MW 1 30 *
. ' e b g
Electric power, MW 6 i
Steam supply, th 40,2 ¢
Steam parameters I N S \[
— pressure, MPa ' - 3,5
. — temperature, °C .435;
- Feed water temperature, °C .. 150

Water-steam circulation factor

Primary coclant flow rate, m/h i

anary coolent temperature, °C:
— core outlet -

— core intet
Core cycle, effective hours
30 000
Fuel: :
— type ' UOz
— U-235 mass loaded, kg ~405
Primary coolant invertory, m* ~3,0

ATW aor<srop Wasningtor. O C | February 15-13
SSC RF - IPPE Russia
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Click here to
continue to next section



http://www.pnl.gov/atw/pdf/chitaykin_2.pdf

