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1. ¿Ì‡ÎËÁ Ó·˙ÂÏÓ‚ Ë ı‡‡ÍÚÂËÒÚËÍ‡ Δ–Œ,

Ì‡ÍÓÔÎÂÌÌ˚ı ‚ „Û·Â ¿Ì‰ÂÂ‚‡

1.1. ’‡‡ÍÚÂËÒÚËÍ‡ Ë ‡Ì‡ÎËÁ Δ–Œ

Èññëåäîâàíèÿ íàêîïëåííûõ â ãóáå Àíäðååâà ÆÐÎ

âûïîëíÿëè ñïåöèàëèñòû ÔÃÓÏ «ÍÈÊÈÝÒ èì. Í.À. Äîëëå-

æàëÿ» â 2004 ã. è ñïåöèàëèñòû ÔÃÓÏ «ÍÈÒÈ» â 2007 ã. Íà

ïåðâîì ýòàïå èññëåäîâàíèé áûëà ñîáðàíà îáîáùåííàÿ

èíôîðìàöèÿ ïî êîëè÷åñòâó è óðîâíþ àêòèâíîñòè íàêîï-

ëåííûõ ÆÐÎ. Íà âòîðîì ýòàïå áûëè èññëåäîâàíû ôèçè-

êî-õèìè÷åñêèå ïîêàçàòåëè, àíèîííûé è êàòèîííûé ñîñòàâ,

óòî÷íåíû èíòåðâàëû èçìåíåíèÿ óäåëüíîé àêòèâíîñòè

ÆÐÎ. Îáîáùåííûå äàííûå î êîëè÷åñòâå è àêòèâíîñòè

ÆÐÎ, íàêîïëåííûõ íà ÏÂÕ â ãóáå Àíäðååâà, ïðèâåäåíû â

òàáë.1.

ñðåäíåå çíà÷åíèå ðÍ = 6,9, â åìêîñòÿõ õðàíåíèÿ ÆÐÎ ñðåä-

íåå çíà÷åíèå ðÍ = 7,3 (ñì. ðèñ. 2). Ýòè ïîêàçàòåëè õàðàê-

òåðíû äëÿ ùåëî÷íûõ è ñëàáîùåëî÷íûõ âîä.

Çíà÷èòåëüíîå êîëè÷åñòâî âçâåøåííûõ âåùåñòâ â íà-

êîïëåííûõ ÆÐÎ îáíàðóæåíî òîëüêî â âîäàõ ÿ÷ååê

ÁÑÕ 2À (ñì. ðèñ. 3). Íà îñòàëüíûõ îáúåêòàõ âîäû ñî-

äåðæàò âçâåøåííûå âåùåñòâà â íåçíà÷èòåëüíûõ êî-

ëè÷åñòâàõ.

Äàííûå ðèñ. 4 è 5 ïîçâîëÿþò ñäåëàòü ñëåäóþùèå âû-

âîäû:

• ÆÐÎ ÁÑÕ 2À îòíîñÿòñÿ, ñîãëàñíî ÎÑÏÎÐÁ-99, ê ñðåä-

íåàêòèâíîé êàòåãîðèè îòõîäîâ;

• ÆÐÎ ÁÑÕ 2Á îòíîñÿòñÿ ê íèçêî- è ñðåäíåàêòèâíîé

êàòåãîðèè îòõîäîâ;
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“‡·ÎËˆ‡ 1. Êîëè÷åñòâî è àêòèâíîñòü ÆÐÎ, íàêîïëåííûõ íà ÏÂÕ  â
ãóáå Àíäðååâà

 Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé áûëè èçó÷å-

íû òàêèå îñíîâíûå ïîêàçàòåëè, êàê ðàñïðåäåëåíèå ñîëå-

ñîäåðæàíèÿ (ðèñ 1), ðàñïðåäåëåíèå âîäîðîäíîãî ïîêàçà-

òåëÿ (ðèñ. 2), ðàñïðåäåëåíèå âçâåøåííûõ âåùåñòâ (ðèñ. 3)

è ðàñïðåäåëåíèå àêòèâíîñòè ðàäèîíóêëèäîâ (ðèñ. 4 è 5) â

íàêîïëåííûõ íà îáúåêòàõ â ãóáå Àíäðååâà ÆÐÎ.

Èç ðèñ. 1 âèäíî, ÷òî äëÿ ÆÐÎ, íàêîïëåííûõ â ÁÑÕ 2Á,

ñðåäíåå ñîëåñîäåðæàíèå ñîñòàâëÿåò ïðèìåðíî 500 ìã/ë,

äëÿ ÁÑÕ 3À – îêîëî 125 ìã/ë, äëÿ ÁÑÕ 2À – ïðèìåðíî 43

ìã/ë, â çäàíèè 6 – îêîëî 170 ìã/ë. Ýòè ïîêàçàòåëè õàðàê-

òåðíû äëÿ ìàëîñîëåâûõ âîä.

Äëÿ ÆÐÎ, íàêîïëåííûõ â ÁÑÕ 2Á, ñðåäíåå çíà÷åíèå

ðÍ = 9,75, â ÁÑÕ 3À ñðåäíåå çíà÷åíèå ðÍ=8,7, â ÁÑÕ 2À

• ÆÐÎ ÁÑÕ 3À îòíîñÿòñÿ ê ñðåäíåàêòèâíîé êàòåãîðèè

îòõîäîâ;

• ÆÐÎ â åìêîñòè õðàíåíèÿ 2Â îòíîñÿòñÿ ê ñðåäíåàê-

òèâíîé êàòåãîðèè îòõîäîâ;

• ÆÐÎ èç åìêîñòåé õðàíåíèÿ ¹2, 3, 4 õðàíèëèùà ÆÐÎ

îòíîñÿòñÿ ê íèçêîàêòèâíîé êàòåãîðèè îòõîäîâ;

• ïðîáû âîäû èç ïîäâàëà õðàíèëèùà ÆÐÎ îòíîñÿòñÿ ê

íèçêîàêòèâíîé êàòåãîðèè îòõîäîâ.

Ðàññìàòðèâàÿ ðåçóëüòàòû âûïîëíåííûõ èññëåäîâàíèé

è ïîëó÷åííóþ èíôîðìàöèþ, íåîáõîäèìî îòìåòèòü ñëå-

äóþùèå ôàêòû:

• ïðîèçâåäåííàÿ âûáîðêà ÿ÷ååê ÁÑÕ íåäîñòàòî÷íà äëÿ

äîñòîâåðíîãî îïðåäåëåíèÿ êîëè÷åñòâà ÆÐÎ, ñîäåðæàùå-

Ïðèìå÷àíèå. Ïî òåõíè÷åñêèì õàðàêòåðèñòèêàì âñå ðàññìàòðèâàåìûå
ÆÐÎ ïðåäñòàâëÿþò ìàëîñîëåâûå âîäû.

1. 1 LRW characteristic and analysis

Experts from NIKIET (2004) and NITI (2007) carried out

the investigation of LRW accumulated in Andreeva Bay. At

the first stage of investigations the generalized

information concerning the volume and activity level of

the accumulated LRW was collected. At the second stage

physical and chemical characteristics, anion and cation

composition were investigated as well as the intervals of

LRW specific activity change were specified. The generalized

data about volume and activity of LRW accumulated in

Andreeva Bay are given in Table 1. As a result of the

conducted investigations the following key characteristics

were studied: salt content distribution (Fig.1), hydrogen

distribution (Fig.2), and the distribution of radionuclide

are typical for alkaline and low-alkaline waters. The

significant volume of the suspended matters in

accumulated LRW is found only in waters of cells of DSU

2A (Fig.3). Waters of other facil ities contain the

suspended matters in insignificant volumes. On the

basis of data of Figs. 4 and 5 we can come to the following

conclusions:

• LRW from DSU 2A is the medium-level waste in

accordance with OSPORB-99;

• LRW from DSU 2 B is low- and medium-level waste;

• LRW from DSU 3A is medium-level waste;

• LRW from storage tank 2C is medium-level waste;

• LRW from storage tanks ## 2, 3, 4 of LRW storage

facilities is low-level waste;
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Table 1. Volume and Activity of LRW Accumulated at the Interim
Storage Site in Andreeva Bay

Note: The considered LRW is the low-salt water in accordance with the technical characteristics

activity in LRW accumulated at facilities in Andreeva Bay

(Figs.4 and 5).

Fig. 1 shows that for LRW accumulated in Dry Storage

Unit 2B (DSU) the average salt content is about 500 mg/l, for

DSU 3A it is about 125 mg/l, for DSU 2A it is about 43 mg/l

and in the Building #6 it is about 170 mg/l. These

characteristics are typical for low-salt waters.

For LRW accumulated in DSU 2B the average value of

pH=9, 75, in DSU 3A the average value is pH=8, 7, in DSU

2A the average value is pH=6, 9, in LRW storage tanks the

average value is pH=7, 3 (see Fig. 2). These characteristics

• Samples of water from basement of LRW storage

facility are low-level waste.

Considering results of the conducted investigations and

the received information, it is necessary to note the following

facts:

• the performed removal of DSU cells is insufficient for

proper definition of LRW volume, containing alpha-emitting

radionuclides. Alpha-activity availability was studied only in

seven cells from 3099 loaded ones. In one cell from DSU 2B

the analysis showed the specific alpha-activity at the level of

1,0⋅102 Bq/kg;

Structure

LRW Storage Facility

Cells of DSU

Tank 2C
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Structures for SRW
Storage

Total:

~ 1200

300

~110

~10

~ 1730

≈ 3350

To 107 for 137Cs,
to 104 for 90Sr

To 109 for 90Sr

To 150 for  137Cs

To 106 for  90Sr

To 105 for  137Cs

LRW volume,
m3

Specific activity,
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Low-and Medium-
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Medium-Level
Waste

Low-Level Waste

Low-Level Waste

Ñîîðóæåíèå

Ñîîðóæåíèå õðàíåíèÿ
ÆÐÎ

ß÷åéêè ÁÑÕ

Åìêîñòü 2Â

Òðóáíûé êîðèäîð

Ñîîðóæåíèå õðàíåíèÿ
ÒÐÎ

Èòîãî:

Îáúåì ÆÐÎ, ì3
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300
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~10

~ 1730

≈ 3350

Óäåëüíàÿ
àêòèâíîñòü
ÆÐÎ, Áê/êã
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äî 104 ïî 90Sr

Äî 109 ïî 90Sr

Äî 150 ïî  137Cs

Äî 106 ïî  90Sr

Äî 105 ïî  137Cs

Êàòåãîðèÿ ÆÐÎ

ÍÀÎ, ÑÀÎ

ÑÀÎ

–

ÍÀÎ

ÍÀÎ
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ãî α-èçëó÷àþùèå ðàäèîíóêëèäû. Òîëüêî â ñåìè èç 3099

çàãðóæåííûõ ÿ÷ååê áëîêîâ ñóõîãî õðàíåíèÿ èññëåäîâàëè

íàëè÷èå α-àêòèâíîñòè. Â îäíîé èç ÿ÷ååê íà ÁÑÕ 2Á àíàëèç

ïîêàçàë óäåëüíóþ α-àêòèâíîñòü íà óðîâíå 1,0⋅102 Áê/êã;

• íå èçó÷åíû ÆÐÎ, íàõîäÿùèåñÿ â åìêîñòÿõ ¹5 è 6

õðàíèëèùà ÆÐÎ;

• íå èçó÷åíû ÆÐÎ, íàõîäÿùèåñÿ íà îáúåêòàõ õðàíåíèÿ

ÒÐÎ.

Àíàëèçèðóÿ âëèÿíèå óêàçàííûõ âûøå ôàêòîâ íà ïîñ-

ëåäóþùèå ðàáîòû, ìîæíî îòìåòèòü ñëåäóþùåå:

• â ñîîòâåòñòâèè ñ Òåõíè÷åñêèì çàäàíèåì íà ðàçðà-

áîòêó öåõà ïî îáðàùåíèþ ñ ÆÐÎ, âîäû ñðåäíåé àêòèâíî-

ñòè èç ÿ÷ååê ÁÑÕ áóäóò ïðîõîäèòü ïðåäâàðèòåëüíóþ î÷è-

ñòêó îò ðàäèîàêòèâíîãî çàãðÿçíåíèÿ äî óäåëüíîé àêòèâ-

íîñòè 1⋅106 Áê/êã íà îòäåëüíîé òåõíîëîãè÷åñêîé óñòà-

íîâêå. Ðàçìåùåíèå ýòîé óñòàíîâêè ïðåäóñìàòðèâàåò-

ñÿ â êîìïëåêñå îáðàùåíèÿ ñ ÎßÒ. Ïðîèçâåäåííàÿ âû-

áîðêà ÿ÷ååê íåâåëèêà è, ñëåäîâàòåëüíî, íåðåïðåçåí-

òàòèâíà, ÷òî ìîæåò îáóñëîâèòü íåòî÷íîñòè ïðè ðàñ÷å-

òå ìàòåðèàëüíûõ áàëàíñîâ è ðåñóðñà ôèëüòðîâ óñòà-

íîâêè;

• ñîãëàñíî ýêñïåðòíîé îöåíêå, ÆÐÎ, íàõîäÿùèåñÿ íà

îáúåêòàõ ÒÐÎ, íàêîïëåíû â îáúåìå îêîëî 1750 ì3,÷òî

ñîñòàâëÿåò ëèøü 4,5% îáùåãî îáúåìà âíîâü îáðàçóþùèõ-

ñÿ ÆÐÎ, òàê êàê ïðåäïîëàãàåòñÿ, ÷òî çà 15 ëåò ýêñïëóàòà-

öèè öåõîâ ïî îáðàùåíèþ ñ ÎßÒ è ÐÀÎ ïîñòóïèò ïðèìåðíî

38 200 ì3. Èç ýòîãî ñëåäóåò, ÷òî òðåáîâàíèÿ ê öåõó ïî îá-

ðàùåíèþ ñ ÆÐÎ îïðåäåëÿþòñÿ â îñíîâíîì ïîòðåáíîñ-

òüþ â ïåðåðàáîòêå âíîâü îáðàçóþùèõñÿ ÆÐÎ. Íàêîïëåí-

íûå íà îáúåêòàõ ÒÐÎ æèäêèå îòõîäû ñóùåñòâåííîãî âëè-

ÿíèÿ íà ïðîåêòíûå ðåøåíèÿ íå îêàçûâàþò.

Íà îñíîâàíèè ðåçóëüòàòîâ ïðîâåäåííîãî îáñëåäîâà-

íèÿ ìîæíî ñäåëàòü ñëåäóþùèå âûâîäû:

• ðåçóëüòàòû èññëåäîâàíèé ÆÐÎ, âûïîëíåííûå â

2007 ã., â öåëîì ïîäòâåðæäàþò äàííûå, ïðèíÿòûå ïðè

ðàçðàáîòêå «Îáîñíîâàíèÿ èíâåñòèöèé â ñîçäàíèå èíô-

ðàñòðóêòóðû ïî îáðàùåíèþ ñ  ÎßÒ è ÐÀÎ» (ÎÁÈÍ);

• â öåëÿõ óòî÷íåíèÿ êîëè÷åñòâà ÆÐÎ, ñîäåðæàùåãî

α-èçëó÷àþùèå ðàäèîíóêëèäû, íåîáõîäèìî âûïîëíèòü äî-

ïîëíèòåëüíóþ âûáîðêó è èçó÷åíèå ïðîá ïî ÿ÷åéêàì ÁÑÕ.

Ýòè ðàáîòû ìîæíî ïðåäóñìîòðåòü â îáúåìå ïðîåêòèðî-

âàíèÿ óñòàíîâêè ïîíèæåíèÿ àêòèâíîñòè ÆÐÎ;

• â öåõ ïî îáðàùåíèþ ñ ÆÐÎ ïîñòóïèò íà ïåðåðàáîòêó

îêîëî 3000 ì3 íèçêîàêòèâíûõ, ñëàáîùåëî÷íûõ, ñ ìàëûì

ñîëåñîäåðæàíèåì íàêîïëåííûõ ÆÐÎ, â ñîñòàâ êîòîðûõ

âõîäÿò íåôòåïðîäóêòû è îðãàíè÷åñêèå âåùåñòâà.

1.2. ’‡‡ÍÚÂËÒÚËÍ‡ Ë ‡Ì‡ÎËÁ “–Œ

Îïðåäåëåíèå êîëè÷åñòâà è õàðàêòåðèñòèê ÒÐÎ, íàêîï-

ëåííûõ íà ÏÂÕ â ãóáå Àíäðååâà, ïðîâåäåíî ñïåöèàëèñ-

òàìè ÔÃÓÏ «ÍÈÊÈÝÒ èì. Í.À.Äîëëåæàëÿ» â 2004 ã. Ïðè

ýòîì áûëî âûïîëíåíî îáñëåäîâàíèå îòêðûòûõ ïëîùà-

äîê õðàíåíèÿ ÒÐÎ è íåêîòîðûõ îòñåêîâ çàãëóáëåííûõ õðà-

íèëèù. Â 2007ã. â õîäå âûïîëíåíèÿ ðàäèàöèîííîãî è ãåî-

ëîãè÷åñêîãî îáñëåäîâàíèÿ ïëîùàäîê óêðûòèé ÒÐÎ ñîâìå-

ñòíûìè óñèëèÿìè ÔÃÓÏ «ÑåâÐÀÎ» è ÀÍÎ «Àñïåêò-Êîí-

âåðñèÿ» óòî÷íåíû îáúåìû çàãðÿçíåííîãî ðàäèîàêòèâíî-

ãî ãðóíòà è ðàñïîëîæåíèå ðàäèîàêòèâíûõ èñòî÷íèêîâ èç-

ëó÷åíèÿ, âíîñÿùèõ ñóùåñòâåííûé âêëàä â ðàäèàöèîííóþ

îáñòàíîâêó.

Â îáúåì îáñëåäîâàíèÿ ÒÐÎ âõîäèëè îáúåêòû, óêàçàí-

íûå â òàáë.2.

Â ðåçóëüòàòå îáñëåäîâàíèé áûëè îïðåäåëåíû íîìåí-

êëàòóðà ÒÐÎ, êîëè÷åñòâî êàæäîãî òèïà íàêîïëåííûõ ÒÐÎ,

êîëè÷åñòâî íèçêî-, ñðåäíå- è âûñîêîàêòèâíûõ ÒÐÎ. Ýòà

ðàáîòà ïðîâåäåíà äëÿ êàæäîãî õðàíèëèùà ÒÐÎ.

 Â õîäå êëàññèôèêàöèè áûëî âûäåëåíî 12 ãðóïï ÒÐÎ.

Êàæäàÿ ãðóïïà îòõîäîâ èìååò ñîâåðøåííî ðàçíûå õà-

ðàêòåðèñòèêè. Äëÿ èäåíòèôèêàöèè êàæäîé ãðóïïû â êà-

÷åñòâå óñëîâíîãî îáîçíà÷åíèÿ áûëè âûáðàíû áóêâû. Êëàñ-

ñèôèêàöèÿ ÒÐÎ, õðàíÿùèõñÿ íà ÏÂÕ, ïðèâåäåíà â òàáë. 3,

îáùåå êîëè÷åñòâî ÒÐÎ, ðàñïðåäåëåíèå ÒÐÎ ïî âèäàì è

êàòåãîðèÿì àêòèâíîñòè – â òàáë. 4 è 5.

Ðàññìàòðèâàÿ ðåçóëüòàòû âûïîëíåííûõ èññëåäîâàíèé

Рис.1. Солесодержание в емкостях в губе Андреева, содержащих накопленные ЖРО
Fig.1. Salt content in tanks with accumulated LRW in Andreeva Bay

Рис.2.Водородный показатель в емкостях в губе Андреева, содержащих накопленные ЖРО
Fig.2. Hydrogen ion exponent in tanks with accumulated LRW in Andreeva Bay

• LRW in tanks ## 5 and 6 of LRW storage facility is not

studied;

• LRW in SRW storage facilities is not studied.

Analyzing the influence of facts specified above for the

subsequent works, we can note the following:

• in accordance with Design Specification for the

development of LRW management shop the water of

medium-level from cells of DSU will be preliminary purified

from radioactive contamination to the specific activity of

1.106 Bq/kg at the separate technological plant. It is planned

to locate this plant in the complex of SNF management. The

made removal of cells is insignificant and, hence, not

representative. It may be the cause of discrepancies when

calculating material balances and resource of plant’s filters;

• in accordance of the expert estimation LRW stored at

SRW facilities is accumulated in the volume of about 1750

m3.  It is only 4,5% of the total volume of new LRW as it is

supposed that for 15 years of shops operation the volume

of SNF and RW will be about 38 200 m3. So the requirements

for LRW management shop are basically defined by the need

of new waste treatment. LRW accumulated in SRW storage

facilities does not influence on the project decisions.

On the basis of conducted investigation results may come

to the following conclusions:

• results of LRW investigation in 2007 confirmed the data

by OBIN developing;

• for the specification of LRW volume containing alpha-

emitting radionuclides it is necessary to carry out the

additional removal and study of samples from DSU cells.

These works can be carried out in the process of designing

the plant of LRW activity decrease;

• about 3000 m3 of LRW of low-level, low alkaline with

low salt content included mineral oil and organic substances

are to be delivered to the shop for treatment.

1.2. SRW characteristic and analysis

The experts of NIKIET determined the volume and gave

characteristics of SRW accumulated in the interim storage

sites in Andreeva Bay in 2004. The open sites for SRW storage

and some compartments of buried storages were inspected.

In 2007 during performance of radiating and geological

inspection of sites of SRW shelters the volumes of the polluted

radioactive soil as well as the location of radioactive sources

influenced on the radiation situation were specified by the

joint efforts of SevRao and Aspect-Conversion Company.

The scope of SRW inspection including the facilities is

specified in Table 2.

As a result of inspections SRW nomenclature, volume of

each type of accumulated SRW, volume of low-, medium-

and high-level SRW were determined. This work was carried

out for each SRW storage facility. In the cause of classification

twelve (12) groups of SRW were chosen.

Each group of waste has absolutely different

characteristics. To identify each group the letters were

chosen as a symbolic notation. The classification of SRW

stored in the interim storage facility is given in Table 3. The

total volume of SRW, the distribution of SRW in accordance

with types and activity categories is shown in Tables 4 and 5.

Considering results of the executed investigations and

the received information, it is necessary to note the following

facts:

• now there is no opportunity to inspect SRW stored in

structures where the shelter # 2 will be;

• inspection of basements of existing storage of the buried

type is not carried out;

• there is no information about SRW containing in tank #

6 of LRW storage building;

• there is no certainty concerning the embodiment of

the structure 7A;

the old berth is dismounted. The volume of SRW

generated in the process of dismounting works is not

considered in Tables given above.

Analyzing the influence of facts specified above on the

subsequent works we may note the following:
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è ïîëó÷åííóþ èíôîðìàöèþ, íåîáõîäèìî îòìåòèòü ñëå-

äóþùèå ôàêòû:

• â íàñòîÿùåå âðåìÿ íåò âîçìîæíîñòè îáñëåäîâàòü

ÒÐÎ, ðàçìåùåííûå â ñîîðóæåíèÿõ, ãäå áóäåò ðàñïîëàãàòü-

ñÿ óêðûòèå ¹2;

• íå ïðîâåäåíî îáñëåäîâàíèå ïîäâàëüíûõ ïîìåùå-

íèé ñóùåñòâóþùåãî õðàíèëèùà çàãëóáëåííîãî òèïà;

• îòñóòñòâóþò ñâåäåíèÿ î ÒÐÎ, ñîäåðæàùèõñÿ â åìêîñ-

òè ¹6 çäàíèÿ õðàíåíèÿ ÆÐÎ;

• íåò îïðåäåëåííîñòè ïî âîïðîñó êîíñòðóêòèâíîãî óñ-

òðîéñòâà ñîîðóæåíèÿ 7À;

• íà ÏÂÕ âûïîëíåí äåìîíòàæ ñòàðîãî ïðè÷àëà. Êîëè-

÷åñòâî îáðàçîâàâøèõñÿ ïðè ýòèõ ðàáîòàõ ÒÐÎ íå ó÷òåíî â

ïðèâåäåííûõ âûøå òàáëèöàõ.

Àíàëèçèðóÿ âëèÿíèå óêàçàííûõ âûøå ôàêòîâ íà ïîñ-

ëåäóþùèå ðàáîòû, ìîæíî îòìåòèòü ñëåäóþùåå:

• ïðîâåäåííàÿ îöåíêà îáùåãî îáúåìà íåîáñëåäîâàí-

íûõ ñîîðóæåíèé ïîêàçûâàåò, ÷òî ìàêñèìàëüíî âîçìîæ-

íîå ñîäåðæàíèå ÒÐÎ â íèõ íå ìîæåò ïðåâûñèòü çíà÷åíèÿ

2500 ì3, ÷òî ñîñòàâëÿåò îêîëî 14% óæå íàêîïëåííûõ ÒÐÎ

èëè îêîëî 10% îáùåãî êîëè÷åñòâà ÒÐÎ, ïåðåðàáîòàííûõ

çà 15 ëåò;

• 01.11.2006 ã. áûëè ïðèíÿòû èçìåíåíèÿ â íîðìàòèâ-

íîì äîêóìåíòå ÍÏ-069-06, ïóíêò 2.13: «Íèçêîàêòèâíûå

êîðîòêîæèâóùèå òâåðäûå ðàäèîàêòèâíûå îòõîäû (çàã-

ðÿçíåííûé ðàäèîàêòèâíûìè âåùåñòâàìè ãðóíò, êðóïíî-

ãàáàðèòíîå íåôðàãìåíòèðóåìîå çàãðÿçíåííîå ðàäèîàê-

òèâíûìè âåùåñòâàìè îáîðóäîâàíèå è ñòðîèòåëüíûå êîí-

ñòðóêöèè, îòâåðæäåííûå íèçêîàêòèâíûå ÐÀÎ è äðóãèå

àíàëîãè÷íûå ÐÀÎ) ìîãóò çàõîðàíèâàòüñÿ â ÿ÷åéêàõ çàõî-

ðîíåíèÿ ÐÀÎ òðàíøåéíîãî òèïà áåç êîíòåéíåðîâ». Òà-

êèì îáðàçîì, ïðè äîñòàòî÷íîì îáîñíîâàíèè ÒÐÎ îò äå-

ìîíòàæà ñòàðîãî ïðè÷àëà ìîãóò áûòü çàõîðîíåíû áåç íà-

ïðàâëåíèÿ èõ â öåõ ïî îáðàùåíèþ ñ ÒÐÎ;

• ïî äàííûì ÔÃÓÏ «ÃÈ «ÂÍÈÏÈÝÒ», îáúåì âòîðè÷-

íûõ ÒÐÎ, îáðàçóþùèõñÿ ïðè ýêñïëóàòàöèè öåõîâ ïî îáðà-

ùåíèþ ñ ÎßÒ, ÒÐÎ è ÆÐÎ, ñîñòàâèò 7 740 ì3 (44% íàêîï-

ëåííûõ ÒÐÎ). Ïðè ýòîì õàðàêòåðèñòèêè âòîðè÷íûõ ÒÐÎ

ñóùåñòâåííî âëèÿþò íà òåõíîëîãè÷åñêèå ðåøåíèÿ ïî öåõó

îáðàùåíèÿ ñ ÒÐÎ.

Íà îñíîâàíèè ðåçóëüòàòîâ îáñëåäîâàíèÿ ìîæíî ñäå-

ëàòü ñëåäóþùèå âûâîäû:

• â íàñòîÿùåå âðåìÿ íà ÏÂÕ îáñëåäîâàíû âñå äîñòóï-

íûå ÒÐÎ;

• íåäîñòóïíûå äëÿ îáñëåäîâàíèÿ ÒÐÎ ñóùåñòâåííî íå

âëèÿþò íà âûáîð ïðîåêòíûõ ðåøåíèé ïî öåõó îáðàùå-

íèÿ ñ ÒÐÎ;

• èìåþùèåñÿ äàííûå ïî íîìåíêëàòóðå è êîëè÷åñòâó

íàêîïëåííûõ ÒÐÎ äîñòàòî÷íû äëÿ ïðîåêòèðîâàíèÿ;

• íà ÏÂÕ èìååòñÿ 12 òèïîâ îòõîäîâ, ðàçëè÷íûõ ïî òè-

ïîðàçìåðàì è êàòåãîðèè àêòèâíîñòè (ñì. òàáë. 3). Áîëü-

øàÿ íîìåíêëàòóðà ÒÐÎ îïðåäåëÿåò íåîáõîäèìîñòü èñ-

ïîëüçîâàíèÿ ðàçëè÷íûõ êîíòåéíåðîâ è óïàêîâîê â öåõå

ïî îáðàùåíèþ ñ ÒÐÎ.

2. –Â¯ÂÌËˇ Œ¡»Õ ÔÓ Ó·‡˘ÂÌË˛ Ò –¿Œ

Äëÿ ýêîëîãè÷åñêîé ðåàáèëèòàöèè ÏÂÕ â ÎÁÈÍ ïðåäóñ-

ìàòðèâàåòñÿ ñòðîèòåëüñòâî öåõîâ ïî îáðàùåíèþ ñ ÎßÒ,

ÒÐÎ è ÆÐÎ, îáåñïå÷åííûõ íåîáõîäèìûìè îáúåêòàìè

èíôðàñòðóêòóðû.

Îñíîâíûå òåõíîëîãè÷åñêèå è êîìïîíîâî÷íûå ðåøåíèÿ

ïî îáðàùåíèþ ñ ÐÀÎ ïðèâåäåíû â ÎÁÈÍ, òîì 3, êíèãà 1.

Â ñîñòàâ öåõà îáðàùåíèÿ ñ ÒÐÎ âõîäÿò:

- öåõ ïåðåðàáîòêè ÒÐÎ;

- óêðûòèå 1 è 2 – ñòðîÿòñÿ íàä ñóùåñòâóþùèìè õðàíè-

ëèùàìè;

- õðàíèëèùå êîíäèöèîíèðîâàííûõ ÍÀÎ è ÑÀÎ;

- õðàíèëèùå ÒÐÎ ñðåäíåãî è âûñîêîãî óðîâíåé àêòèâ-

íîñòè.

Рис.3. Концентрации взвешенных веществ в емкостях  в губе Андреева, содержащих  накопленные ЖРО
Fig.3. Concentration of suspended matters in tanks with accumulated LRW in Andreeva Bay

Рис.4.Активность  137Сs в емкостях в губе Андреева, содержащих накопленные ЖРО
Fig.4. Activity of  137Сs in tanks with accumulated LRW in Andreeva Bay

• the conducted estimation of the total volume of non-

inspected structures shows that maximum possible SRW

contain in them should not exceed 2500 m3. It makes 14 %

of accumulated SRW or 10% of the total volume of SRW

processed for 15 years;

• changes in normative document ÍÏ-069-06, item 2.13

named “Low-level, short-lived SRW (the soil  polluted with

radioactive substances, large size, contaminated with

radioactive substances equipment and structures, solidified

low-level RW and other similar waste) may be disposed in

trenches without containers” were accepted in November

01, 2006. So under the sufficient substantiation SRW

generated from old berth dismounting may be disposed

without shipment to SRW management shop;

• As for VNIPIET data the volume of secondary waste

generated by operating SNF, LRW, SRW management shops

will be 7 740 m3 (44% of accumulated SRW). Thus the

characteristics of secondary SRW have a vital importance

for technological decisions of SRW management shop.

On the basis of inspection results we may come to the

following conclusions:

Рис.5. Активность 90Sr + 90Y в емкостях в губе Андреева, содержащих накопленные ЖРО
Fig.5. Activity of 90 Sr in tanks with accumulated LRW in Andreeva Bay
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“‡·ÎËˆ‡ 2. Œ·˙ÂÍÚ˚ Ó·ÒÎÂ‰Ó‚‡ÌËˇ “–Œ

—ÓÓÛÊÂÌËÂ ’‡‡ÍÚÂËÒÚËÍ‡ ÒÓÓÛÊÂÌËˇ Õ‡ÁÌ‡˜ÂÌËÂ ÒÓÓÛÊÂÌËˇ

Ñîîðóæåíèå 67

Ñîîðóæåíèå 67À

Ñîîðóæåíèÿ 7

Ñîîðóæåíèå 7À

Ñîîðóæåíèå 7Á

Ñîîðóæåíèå 7Á1

Ñîîðóæåíèå 7Â

Ñîîðóæåíèå 7Ã

Ïðåäñòàâëÿåò ñîáîé ïîëóçàãëóáëåííûé áåòîííûé áëîê,
ñîñòîÿùèé èç áîëåå ÷åì 600 ÿ÷ååê. ß÷åéêè çàêðûòû
ñâåðõó áåòîííûìè ïðîáêàìè (â ÿ÷åéêàõ íàõîäèòñÿ
âîäà). Íàä ÿ÷åéêàìè ïîñòðîåí òåõíîëîãè÷åñêèé çàë èç
ëåãêèõ êîíñòðóêöèé, èìåþùèé ìîñòîâîé êðàí ãðóçî-
ïîäúåìíîñòüþ 16 ò. Â íàñòîÿùåå âðåìÿ çàë çàïîëíåí
ñòàëüíûìè êîíòåéíåðàìè ñ ÒÐÎ, ïîýòîìó äîñòóïà ê
áîëüøèíñòâó ÿ÷ååê íåò

Ïðåäíàçíà÷åíî äëÿ õðàíå-
íèÿ âûñîêî- è ñðåäíåàêòèâ-
íûõ ÒÐÎ

Ïðåäñòàâëÿåò ñîáîé ïîëóçàãëóáëåííûé áåòîííûé áëîê,
ñîñòîÿùèé èç 32 ïðÿìîóãîëüíûõ îòñåêîâ è 200 öèëèíä-
ðè÷åñêèõ ÿ÷ååê. Îòñåêè è ÿ÷åéêè çàêðûòû ñâåðõó
áåòîííûìè ïðîáêàìè. Ñîîðóæåíèå èìååò äâóõñêàòíóþ
ñúåìíóþ ñòàëüíóþ êðûøó. Îòñåêè è ÿ÷åéêè çàïîëíåíû
âîäîé

Ïðåäíàçíà÷åíî äëÿ õðàíå-
íèÿ âûñîêî- è ñðåäíåàêòèâ-
íûõ ÒÐÎ

Ïðåäñòàâëÿþò ñîáîé çàãëóáëåííûå â çåìëþ áåòîííûå
áëîêè, ñîñòîÿùèå èç ÿ÷ååê ðàçíîãî ðàçìåðà. Ñîîðóæå-
íèÿ ïåðåêðûòû áåòîííûìè áëîêàìè. Íà ïåðåêðûòèè
ñêëàäèðîâàíû ÒÐÎ

Ïðåäíàçíà÷åíî äëÿ õðàíå-
íèÿ âûñîêî- è ñðåäíåàêòèâ-
íûõ ÒÐÎ

Òî÷íûõ ñâåäåíèé î êîíñòðóêöèè íåò. Íà ïîâåðõíîñòè
ñîîðóæåíèÿ íàõîäÿòñÿ êîíòåéíåðû ñ ÒÐÎ ñðåäíåé
àêòèâíîñòè

Ïðåäíàçíà÷åíî äëÿ
õðàíåíèÿ íèçêîàêòèâíûõ
ÒÐÎ

Ïðåäñòàâëÿåò ñîáîé ÷åòûðå çàãëóáëåííûå â çåìëþ
ñòàëüíûå åìêîñòè ïî 8 ì3. Íàä åìêîñòÿìè ðàñïîëîæåíû
òðè áåòîííûõ ïîìåùåíèÿ (áîêñà) ðàçìåðàìè 3,3×1,5 ì
è âûñîòîé 1,8 ì, â êîòîðûõ ðàñïîëîæåíû íàñîñû,
íàëèâíûå è ñëèâíûå òðóáû, ôèëüòðû. Áåòîííûå áîêñû
îáâàëîâàíû çåìëåé ñî âñåõ ñòîðîí è íà 2 ì íàä íèìè

Ïðåäíàçíà÷åíî äëÿ
õðàíåíèÿ ãîðþ÷èõ íèçêî-
àêòèâíûõ ÒÐÎ

Ïðåäñòàâëÿåò ñîáîé çàãëóáëåííûå â çåìëþ áåòîííûå
áëîêè, ñîñòîÿùèå èç ÿ÷ååê ðàçíîãî ðàçìåðà. Ñîîðóæå-
íèå ïåðåêðûòî áåòîííûìè áëîêàìè

Ïðåäíàçíà÷åíî äëÿ
õðàíåíèÿ âûñîêî- è
ñðåäíåàêòèâíûõ ÒÐÎ

Ïðåäñòàâëÿåò ñîáîé ïëîùàäêó âðåìåííîãî õðàíåíèÿ
ÒÐÎ ïëîùàäüþ 280 ì2. Èìååò ïîêðûòèå èç äîðîæíûõ
ïëèò. Ïðîåêòíîé äîêóìåíòàöèè íå èìååòñÿ, òàê êàê
ïëîùàäêà ïîñòðîåíà õîçñïîñîáîì

Ïðåäíàçíà÷åíî äëÿ
õðàíåíèÿ íèçêîàêòèâíûõ
ÒÐÎ

Ïðåäñòàâëÿåò ñîáîé ïëîùàäêó âðåìåííîãî õðàíåíèÿ
ÒÐÎ ïëîùàäüþ 220 ì2. Èìååò ïîêðûòèå èç äîðîæíûõ
ïëèò, ïåðåêðûòèå çàñûïàíî ãðóíòîì

Ñîîðóæåíèå 7Ä

Ñîîðóæåíèå 7Å

Ìîíæóñíàÿ ïëîùàäêà

Ïëîùàäêà ìåæäó ñîîðó-
æåíèÿìè 7Á1 è 7Ã

Ïðåäñòàâëÿåò ñîáîé íàçåìíûé áåòîííûé ñàðêîôàã,
ñîáðàííûé èç ôóíäàìåíòíûõ áëîêîâ

Ïðåäíàçíà÷åíî äëÿ õðàíå-
íèÿ ñðåäíåàêòèâíûõ ÒÐÎ

Ïðåäíàçíà÷åíî äëÿ õðàíå-
íèÿ ñðåäíåàêòèâíûõ ÒÐÎ

Ïðåäñòàâëÿåò ñîáîé çàáåòîíèðîâàííóþ íà ãëóáèíó äî
30 ñì îòêðûòóþ ïëîùàäêó. Ïðîåêòíîé äîêóìåíòàöèè íå
èìååòñÿ, òàê êàê ïëîùàäêà ïîñòðîåíà õîçñïîñîáîì

Ïðåäñòàâëÿåò ñîáîé îòêðûòóþ ïëîùàäêó âðåìåííîãî õðà-
íåíèÿ ÒÐÎ îáùåé ïëîùàäüþ 300 ì2, ïîêðûòèå – äîðîæ-
íûå æåëåçîáåòîííûå ïëèòû

Ïðåäíàçíà÷åíî äëÿ õðàíå-
íèÿ êðóïíîãàáàðèòíûõ ÒÐÎ
íèçêîé àêòèâíîñòè áåç
óïàêîâêè

Ïðåäíàçíà÷åíî äëÿ õðàíå-
íèÿ ñðåäíåàêòèâíûõ ÒÐÎ

Ïëîùàäêà ìåæäó ñîîðó-
æåíèÿìè 7Å è 7Ã

Ïðåäñòàâëÿåò ñîáîé íåîáîðóäîâàííóþ ãðóíòîâóþ ïëîùàä-
êó, íà êîòîðîé ðàñïîëîæåíû ÒÐÎ ðàçëè÷íîãî ñîñòàâà

Ïðåäñòàâëÿåò ñîáîé çàñûïàííûå ãðóíòîì ÒÐÎ

Ïëîùàäêà ìåæäó ñîîðó-
æåíèÿìè 7 è 7À

Ïðåäñòàâëÿåò ñîáîé íåîáîðóäîâàííóþ ãðóíòîâóþ ïëî-
ùàäêó, íà êîòîðîé â òðè ÿðóñà ðàñïîëîæåíû ÒÐÎ â ìå-
òàëëè÷åñêèõ êîíòåéíåðàõ

Table 2. SRW Inspection Facilities

Structure 67

Structure 67À

Structure 7

Structure 7À

Structure 7B

Structure 7B1

Structure 7C

Structure 7D

For high-and medium-level
waste storage

For high-and medium-level
waste storage

For high-and medium-level
waste storage

For low-level SRW storage

For low-level SRW storage
(combustible)

For high-and medium-level
waste storage

For low-level SRW storage

Structure 7E

Structure 7F

Montejus site

Site between structures 7B1
and 7D

For medium-level waste
storage

For medium-level waste
storage

For storage of large size SRW
of low-level without package

For SRW interim storage

Site between structures 7F
and 7D

Site between structures 7
and 7À

Structure Characteristic Function

It is the self buried concrete unit included more than 600
cells. Cells are covered with concrete plugs (there is water in
cells). Above the cells there is the technological room
constructed from light structures with bridge crane of
lifting capacity of 16 tons. There are steel containers with
SRW in the room so there is no the access to cells

It is the self buried concrete unit included 32 rectangular
compartments and 200 cylindrical cells. Compartments and
cells are closed with concrete plugs. The structure has
removable steel roof. There is water in compartments and
cells

It is buried concrete units consisted of cells of different size.
Structures are blocked with concrete units. SRW is stored
on the overlaps

There are no the exact data about the structure. There are
containers with medium-level SRW on the surface of
structure

The structure consists of four buried steel tanks with
volume of 8 m3. There are three concrete rooms (3,3´1,5m,
high is 1,8 m) above tanks. Pumps, pipes and filters are
there in the rooms. Concrete boxes are bordered with soil
from all sides and 2 m higher

It is buried concrete units consisted of cells of different size.
Structures are blocked with concrete units

It is the site for SRW interim storage with area of 280 m2. It
has the overlap from road plates. There is no the
construction documentation

It is the site for SRW interim storage with area of 220 m2 It
has the overlap from road plates. It has the overlap from road
plates. The overlap is covered with soil. There is no the
construction documentation

It is surface concrete sarcophagus from solid units

It is concrete open site with depth of 30 cm. There is no the
construction documentation

It is the open site for SRW interim storage with total area of
300 m2, surface-road ferroconcrete plates

It is non-equipped soil site where various SRW is located

It is SRW covered with soil

It is non-equipped soil site where metal containers with
SRW are located in three tiers

Öåõ îáðàùåíèÿ ñ ÆÐÎ âêëþ÷àåò â ñåáÿ:

- çäàíèå ïåðåðàáîòêè ÆÐÎ;

- ñïåöñåòè äëÿ ïåðåäà÷è ÆÐÎ èç öåõà ïåðåðàáîòêè ÐÀÎ

â öåõ ïåðåðàáîòêè ÆÐÎ.

2.1. –Â¯ÂÌËˇ Œ¡»Õ ÔÓ Ó·‡˘ÂÌË˛ Ò Δ–Œ

Ïðè âûïîëíåíèè ðàáîò ïî ðåàáèëèòàöèè ÏÂÕ â ãóáå

Àíäðååâà îñíîâíûå îáúåìû ÆÐÎ áóäóò îáðàçîâûâàòüñÿ

â êîìïëåêñå îáðàùåíèÿ ñ ÎßÒ, öåõå îáðàùåíèÿ ñ ÒÐÎ è
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ñîîðóæåíèÿõ, ïðåäíàçíà÷åííûõ äëÿ äåçàêòèâàöèè òåõíè-

êè è îáîðóäîâàíèÿ.

Ïðè ýêñïëóàòàöèè öåõà îáðàùåíèÿ ñ ÎßÒ, öåõîâ ïî

îáðàùåíèþ ñ ÆÐÎ è ÒÐÎ, à òàêæå ïðè ðàáîòå âñïîìîãà-

òåëüíûõ çäàíèé è ñîîðóæåíèé íà îáúåêòå áóäóò îáðàçî-

âûâàòüñÿ ñëåäóþùèå âèäû ÆÐÎ:

Δ–Œ ÓÚ ÍÓÏÔÎÂÍÒ‡ Ó·‡˘ÂÌËˇ Ò Œfl“:

- ÆÐÎ ó÷àñòêà óäàëåíèÿ ïðîñûïåé òîïëèâà;

- ðàñòâîðû îò äåçàêòèâàöèè ïîìåùåíèé êîìïëåêñà

îáðàùåíèÿ ñ ÎßÒ;

- ðàñòâîðû îò äåçàêòèâàöèè îáîðóäîâàíèÿ êîìïëåêñà

ïåðå÷åõëîâêè ÎÒÂÑ;

- ÆÐÎ îò îñóøåíèÿ ÿ÷ååê ÁÑÕ è ÷åõëîâ ñ ÎÒÂÑ;

Δ–Œ ÓÚ ˆÂı‡ Ó·‡˘ÂÌËˇ Ò “–Œ:

- ÆÐÎ îò äåçàêòèâàöèè ÒÐÎ â çäàíèè ïåðåðàáîòêè ÒÐÎ

è óêðûòèÿõ 1 è 2;

- ÆÐÎ îò îñóøêè ÒÐÎ íà óñòàíîâêå îñóøêè â õðàíèëèùå

ÑÀÎ è ÍÀÎ;

- ÆÐÎ îò äåçàêòèâàöèè îáîðóäîâàíèÿ öåõà îáðàùå-

íèÿ ñ ÒÐÎ;

- ÆÐÎ îò äåçàêòèâàöèè ïîìåùåíèé ïðè ýêñïëóàòàöèè

êîìïëåêñà ïåðåðàáîòêè ÒÐÎ (ïîìåùåíèÿ çäàíèé è ñîîðó-

æåíèé êîìïëåêñà ïåðåðàáîòêè ÒÐÎ);

Δ–Œ ÓÚ ̂ Âı‡ Ó·‡˘ÂÌËˇ Ò Δ–Œ:

- ÆÐÎ îò äåçàêòèâàöèè îáîðóäîâàíèÿ öåõà îáðàùå-

íèÿ ñ ÆÐÎ;

- ÆÐÎ îò äåçàêòèâàöèè ïîìåùåíèé ïðè ýêñïëóàòàöèè

öåõà ïåðåðàáîòêè ÆÐÎ;

- ÆÐÎ îò îñóøåíèÿ åìêîñòåé çäàíèÿ ¹ 6;

Δ–Œ ÓÚ ‚ÒÔÓÏÓ„‡ÚÂÎ¸Ì˚ı Á‰‡ÌËÈ Ë ÒÓÓÛÊÂÌËÈ:

- îòðàáîòàííûå ïðîáû âîäû è îáìûâî÷íûå ðàñòâîðû

èç ëàáîðàòîðèè;

- ÆÐÎ îò äåçàêòèâàöèè ñïåöòåõíèêè èç çäàíèé è ñîîðó-

æåíèé åå êîíòðîëÿ è ìîéêè;

- âîäû ëèâíåâîé êàíàëèçàöèè (âîçìîæíî).

Îáùåå êîëè÷åñòâî æèäêèõ ðàäèîàêòèâíûõ îòõîäîâ,

êîòîðûå íåîáõîäèìî áóäåò ïåðåðàáîòàòü â òå÷åíèå ñðî-

êà ðåàáèëèòàöèè îáúåêòà (15 ëåò), ñîñòàâèò ïðèìåðíî

48100 ì3.

Äëÿ ïåðåðàáîòêè òàêîãî êîëè÷åñòâà îòõîäîâ ïðåäóñ-

ìîòðåíî ñòðîèòåëüñòâî íîâîãî çäàíèÿ ñïåöâîäîî÷èñòêè

ïðîèçâîäèòåëüíîñòüþ 1 ì3/÷ ïî ìàëîñîëåâûì ÆÐÎ è 0,6

ì3/÷ ïî ñîëåâûì ÆÐÎ.

• all accessible SRW stored at the interim storage facilities

are investigated;

• inaccessible SRW does not influence on design decisions

choice in SRW management shop;

• available data on nomenclature and volume of

accumulated SRW are sufficient for design;

•  there are 12 types of waste having different standard

sizes and activity category (Table 3). The greater SRW

nomenclature determines the necessity of different

containers and packages application in SRW management

shop.

2. OBIN decisions concerning RW management

The construction of shops for SNF, SRW and LRW

management provided with necessary infrastructure facilities

is planned in “Substantiation of Investments in the Creation

of SNF and RW Management Infrastructure” (OBIN) for

ecological remediation of the interim storage sites.

The key technological and arrangement decisions

concerning RW management are given in OBIN, Volume 3

(Book 1).

Shop for SRW management includes:

• shop for SRW treatment;

• shelter 1 and 2 above the existent storages;

• storage facility for low-level and medium-level waste;

• SRW storage facility for medium-and high-level waste.

Shop for LRW management includes:

• building for LRW treatment;

• special lines for LRW transfer from RW treatment shop

to LRW treatment shop.

2.1. OBIN decisions for LRW management

When carrying out works on interim storage site

remediation in Andreeva Bay the main LRW volumes will

be in complex of SNF management, shop for SRW

management and structures of technical equipment

decontamination.

The following waste will be generated at the facility when

operating shop for SNF management, shops for LRW and

SRW management as well as the auxiliary buildings and

structures:

“‡·ÎËˆ‡ 3. Êëàññèôèêàöèÿ ÒÐÎ, õðàíÿùèõñÿ íà ÏÂÕ â ãóáå Àíäðååâà Table 3. Classification of SRW stored at the interim storage site in Andreeva Bay

SRW type

¿ Containers with SRW stored
in storage facilities (existent
containers)

Containers with SRW of all types and size at the  open sites and storage
structures (containers loaded in the building 67 in 2001-2003 excluded)

B Large size  thick-wall details Assemblies of 300 õ ÎÊ300 04ÌÑÁ-types, containers, etc. Thick-wall
details from stainless steel.  Special technologies are required for
conditioning

C Thin-wall details Drums, tanks, houses, coaming sites, railing, pipes

D Reverse cases Cases 22, 22M, 24, 24Ì

E Concrete beams, plates,
blocks

SRW generated in the process of the accident mitigation in building 5

F

Non-concrete traps with
mixture

Special technologies are required for conditioning

G

SRW, combustible (wood)

Special technologies are required for conditioning

Concrete traps with  mixture

H Individual protection means, bags, rubber, cable, etc.

I

Soft SRW combustible
(pressing)

Broken wooden boxes, etc...

G Lead plates, etc. SRW generated in the process of the accident mitigation in building 5

K High-level waste Special technologies are required for conditioning

L Soil Alluvial soil at the open storage sites

Symbolic
notation

SRW group
”ÒÎÓ‚ÌÓÂ

Ó·ÓÁÌ‡˜ÂÌËÂ
„ÛÔÔ˚

¬Ë‰ Ú‚Â‰˚ı
‡‰ËÓ‡ÍÚË‚Ì‚Ì˚ı

ÓÚıÓ‰Ó‚
œËÏÂ˚ “–Œ, ‚ÍÎ˛˜ÂÌÌ˚ı ‚ „ÛÔÔÛ

¿ Êîíòåéíåðèçèðîâàííûå
ÒÐÎ, êîòîðûå õðàíÿòñÿ â
õðàíèëèùàõ (ñóùåñòâóþ-
ùèå êîíòåéíåðû)

Êîíòåéíåðû ñ ÒÐÎ âñåõ òèïîðàçìåðîâ íà îòêðûòûõ ïëîùàäêàõ è â
ñîîðóæåíèÿõ õðàíèëèù (çà èñêëþ÷åíèåì êîíòåéíåðîâ, çàãðóæåí-
íûõ â çäàíèå 67 â 2001–2003ãã.)

¡ Êðóïíîãàáàðèòíûå òîëñòî-
ñòåííûå äåòàëè

Ñáîðêè òèïà 300×ÎÊ300 04ÌÑÁ, áàçîâûå êîíòåéíåðû è ò.ï. Â îñ-
íîâíîì òîëñòîñòåííûå äåòàëè èç íåðæàâåþùåé ñòàëè, äëÿ êîíäè-
öèîíèðîâàíèÿ êîòîðûõ òðåáóþòñÿ ñïåöèàëüíûå òåõíîëîãèè

¬ Òîíêîñòåííûå äåòàëè Áî÷êè, åìêîñòíîå îáîðóäîâàíèå, äîìèêè, êîìèíãñ-ïëîùàäêè, ðåëü-
ñû, òðóáû

√ Îáîðîòíûå ÷åõëû ×åõëû 22, 22Ì 24, 24Ì

ƒ Áåòîííûå áàëêè, ïëèòû,
áëîêè

ÒÐÎ, îáðàçîâàâøèåñÿ ïðè ëèêâèäàöèè àâàðèè â çäàíèè 5

≈

Íåçàáåòîíèðîâàííûå ëî-
âóøêè ñ øèõòîé

Äëÿ êîíäèöèîíèðîâàíèÿ òðåáóåòñÿ ðàçðàáîòêà ñïåöèàëüíîé òåõ-
íîëîãèè

Δ

Òâåðäûå ãîðþ÷èå ÒÐÎ (äðå-
âåñèíà)

Òî æå

Çàáåòîíèðîâàííûå ëîâóø-
êè ñ øèõòîé

« ÑÈÇ, ìåøêè, ðåçèíà, êàáåëè è ò.ï.

»

Ìÿãêèå ãîðþ÷èå ÒÐÎ (ïðåñ-
ñóåìûå)

Ñëîìàííûå äåðåâÿííûå ÿùèêè è ò.ï.

  Ñâèíöîâûå ïëàñòèíû, ïëè-
òû è ò.ï.

ÒÐÎ, îáðàçîâàâøèåñÿ ïðè ëèêâèäàöèè àâàðèè â çäàíèè 5

À ÂÀÎ (ÑÓÇ, ÈÊ. ëîâóøêè ñ
øèõòîé è ò.ï.)

Äëÿ êîíäèöèîíèðîâàíèÿ òðåáóþòñÿ ñïåöèàëüíûå òåõíîëîãèè

Ã Ãðóíò Íàíîñíîé ãðóíò íà îòêðûòûõ ïëîùàäêàõ õðàíåíèÿ
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 Íîâîå çäàíèå ñïåöâîäîî÷èñòêè ïëàíèðóåòñÿ ïîñòðî-

èòü íà ìåñòå çäàíèÿ êîòåëüíîé.

Èç öåõà ïåðåðàáîòêè ÒÐÎ â çäàíèå ïåðåðàáîòêè æèä-

êèå ðàäèîàêòèâíûå îòõîäû ïðåäïîëàãàåòñÿ òðàíñïîðòè-

ðîâàòü ïî ñïåöñåòÿì, òðóáîïðîâîäîì ÷åðåç òðàíñïîðò-

íûé êîðèäîð è ó÷àñòîê ñïåöñåòè, îò îñòàëüíûõ îáúåêòîâ

îáðàçîâàíèÿ – ñïåöòðàíñïîðòîì.

Â ñîñòàâ íîâîãî çäàíèÿ ñïåöâîäîî÷èñòêè äîëæíû âõî-

äèòü:

- òðè åìêîñòè âìåñòèìîñòüþ 100 ì3 äëÿ ïðèåìà è âðå-

ìåííîãî õðàíåíèÿ ÆÐÎ;

- óñòàíîâêà îñâåòëåíèÿ;

- óñòàíîâêà ñåëåêòèâíîé ñîðáöèè è îçîíèðîâàíèÿ;

- óñòàíîâêà óìÿã÷åíèÿ;

- îáðàòíîîñìîòè÷åñêàÿ óñòàíîâêà;

- óñòàíîâêà ýëåêòðîäèàëèçíîãî êîíöåíòðèðîâàíèÿ;

- óñòàíîâêà ñîðáöèîííîé äîî÷èñòêè;

- óñòàíîâêà öåìåíòèðîâàíèÿ æèäêèõ ðàäèîàêòèâíûõ

êîíöåíòðàòîâ;

- ñèñòåìà ãàçîî÷èñòêè;

- óçåë ïðèãîòîâëåíèÿ äåçàêòèâèðóþùèõ ðàñòâîðîâ.

- óçåë ïàñïîðòèçàöèè êîíòåéíåðîâ ñ êîíäèöèîíèðîâàí-

íûìè ÆÐÎ.

Îáîðóäîâàíèå, èñïîëüçóåìîå äëÿ îáðàùåíèÿ ñ ÆÐÎ,

èìååò äåéñòâóþùèå àíàëîãè.

Îòâåðæäåííûå êîíöåíòðàòû æèäêèõ ðàäèîàêòèâíûõ

îòõîäîâ â ñåðòèôèöèðîâàííûõ êîíòåéíåðàõ ÍÇÊ-150 è

ÍÇÊ-400 ïîñëå êîíòðîëÿ è ïàñïîðòèçàöèè ïðåäïîëàãà-

åòñÿ íàïðàâëÿòü â çäàíèå ïðîìåæóòî÷íîãî õðàíåíèÿ

êîíäèöèîíèðîâàííûõ ÒÐÎ íà õðàíåíèå â òå÷åíèå 50 ëåò.

Äëÿ îáðàùåíèÿ ñ îñàäêàìè îò äåçàêòèâàöèè ñïåöòåõ-

íèêè â öåõå ïåðåðàáîòêè ÆÐÎ ïðåäóñìîòðåíî ñòðîèòåëü-

ñòâî óñòàíîâêè ñóøêè áî÷åê ñ ðàäèîàêòèâíûì ãðóíòîì.

Áî÷êè ñ âûñóøåííûì ðàäèîàêòèâíûì ãðóíòîì áóäóò óñ-

òàíàâëèâàòüñÿ â êëåòè (ïî ÷åòûðå øòóêè) è ïîñëå êîíòðî-

ëÿ è ïàñïîðòèçàöèè íàïðàâëÿòüñÿ â çäàíèå ïðîìåæóòî÷-

íîãî õðàíåíèÿ êîíäèöèîíèðîâàííûõ ÐÀÎ.

 Âûñîêîàêòèâíûå ÆÐÎ ïðåäïîëàãàåòñÿ íàïðàâëÿòü íà

öåìåíòèðîâàíèå áåç ïåðåðàáîòêè. Ïîñëå êîíòðîëÿ è ïàñ-

ïîðòèçàöèè êîíòåéíåðû áóäóò ïîñòóïàòü â çäàíèå ïðî-

ìåæóòî÷íîãî õðàíåíèÿ êîíäèöèîíèðîâàííûõ ÐÀÎ íà õðà-

íåíèå â òå÷åíèå 50 ëåò.

Òàêîé ïîäõîä ïîçâîëÿåò îïòèìèçèðîâàòü íàáîð è ïîñ-

ëåäîâàòåëüíîñòü òåõíîëîãè÷åñêèõ ñïîñîáîâ ïåðåðàáîò-

êè äëÿ êàæäîãî âèäà æèäêèõ îòõîäîâ, îáåñïå÷èòü ðàäèà-

öèîííóþ è ýêîëîãè÷åñêóþ áåçîïàñíîñòü ïåðåðàáîòêè,

ìèíèìèçèðîâàòü êîëè÷åñòâî âòîðè÷íûõ ÒÐÎ è äîáèòüñÿ

î÷èñòêè ðàñòâîðîâ äî íîðì ñáðîñà â ñîîòâåòñòâèè ñ Ïðà-

âèëàìè îõðàíû îò çàãðÿçíåíèé ïðèáðåæíûõ âîä è ìîðåé

è ÍÐÁ-99.

2.2. –Â¯ÂÌËˇ Œ¡»Õ ÔÓ Ó·‡˘ÂÌË˛ Ò “–Œ

Öåõ ïî îáðàùåíèþ ñ ÒÐÎ ïðåäïîëàãàåòñÿ ðàçìåñòèòü

âî âíîâü ñîîðóæàåìîì çäàíèè è â ïðèìûêàþùåì ê íåìó

ñóùåñòâóþùåì õðàíèëèùå ÑÀÎ è ÂÀÎ.

Â çäàíèè õðàíèëèùà ÑÀÎ è ÂÀÎ ïðåäóñìîòðåíû:

- óçåë ïðèåìà è êîíòðîëÿ êîíòåéíåðîâ ñ ÒÐÎ, ïîñòóïà-

þùèõ íà ïåðåðàáîòêó;

- óçåë ðàçìîðîçêè è îñóøêè êîíòåéíåðîâ ñ ÒÐÎ.

Ïîñëå ðåêîíñòðóêöèè çäàíèÿ â íåì ïðåäïîëàãàåòñÿ

ðàçìåùåíèå:

-êîíòåéíåðîâ ñ êîíäèöèîíèðîâàííûìè ÒÐÎ (ÂÀÎ,

ÑÀÎ);

-êðóïíîãàáàðèòíûõ ÒÐÎ, õðàíÿùèõñÿ áåç óïàêîâîê.

Â öåõå ïåðåðàáîòêè ÒÐÎ ïðåäóñìîòðåíû:

- îòäåëåíèå ñîðòèðîâêè ÒÐÎ;

- óñòàíîâêà ïðåññîâàíèÿ ÒÐÎ;

- îòäåëåíèå ôðàãìåíòàöèè ìåòàëëè÷åñêèõ ÒÐÎ;

LRW from complex for SNF management:

- LRW generated in shop of fuel spillage removal;

- solutions generated in the process of decontamination

of rooms in SNF management complex;

- solutions generated in the process of the equipment

decontamination in the complex of assembly cover;

- LRW generated in the process of DSU cells drainage in

the complex for assembly covers

LRW from LRW management shop:

- LRW generated from the decontamination of LRW

management shop’s equipment;

- LRW generated in the process of rooms decontamination

in LRW treatment shop;

- LRW generated in the process of tanks drainage in

Building # 6.

LRW from auxiliary buildings and structures:

- spent water samples and solutions from laboratory;

- LRW generated from special equipment

decontamination in building of control and washing;

- water from storm water sewer (probably)

The total volume of LRW to be treated during facility

remediation (15 years) will be about 48100 m3.

The new building of special water purification with

capacity of 1 m3/h for low-salted LRW and 0,6 m3/h for salted

LRW is planned to construct for treatment of such volume of

waste. It is planned to construct new building at the area of

boiler house.

LRW is to be transported in special lanes through the

transport corridor and special line site from SRW

treatment shop in LRW treatment building and the special

vehicles will be used to transport waste from other

facilities.

New building of special water purification should include:

- three tanks with capacity of 100 m3 for LRW intake and

interim storage;

- plant of clarification;

- plant of selective sorption and ozonization;

- plant of water softening;

- plant of reversed osmosis;

- plant of electro dialysis concentration;

- plant of sorption additional purification;

- plant of liquid radioactive concentrates cementing;

- system of gas purification;

- unit of decontaminating solution;

- unit for certification of containers with conditioned LRW.

The equipment for LRW management has operating

analogues.

The solidified concentrates of LRW in HÇÊ-150 and

HÇÊ-400-types containers after control and certification are

planned to bring in the interim storage facility of conditioned

SRW for 50 years.

The plant for drums with radioactive soil drainage is

planned to construct for handling with deposits generated

from special equipment decontamination in LRW treatment

“‡·ÎËˆ‡ 5 . Ðàñïðåäåëåíèå ÒÐÎ ïî êàòåãîðèÿì àêòèâíîñòè

“‡·ÎËˆ‡ 4 . Ðàñïðåäåëåíèå ÒÐÎ ïî âèäàì Table 4. SRW types

Table 5. SRW activity

Total volume, m3

17600

100%

4280 3600 9720

~24% ~21% ~55%

Combustible and
incombustible

(pressing)3
Non-pressing

SRW, m3

Metal

Œ·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó
“–Œ, Ï3 (%)

17600 (100)

“–Œ, Ï3 (%)

√Ó˛˜ËÂ Ë ÌÂ„Ó˛-
˜ËÂ (ÔÂÒÒÛÂÏ˚Â)

ÕÂÔÂÒÒÛÂÏ˚Â ÃÂÚ‡ÎÎË˜ÂÒÍËÂ

4280 (~24) 3600 (~21) 9720 (~55)

Œ·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó “–Œ,
Ï3 (%), ÒÛÏÏ‡Ì‡ˇ

‡ÍÚË‚ÌÓÒÚ¸

“–Œ, Ï3 (%)

ÕËÁÍÓ‡ÍÚË‚Ì˚Â —Â‰ÌÂ‡ÍÚË‚Ì˚Â ¬˚ÒÓÍÓ‡ÍÚË‚Ì˚Â

~14020 (~80) ~2980 (~17) 600 (~3)17600 (100),
îêîëî 6,6⋅1014 Áê

<103 êÁê/êã,
<0,3 ìÇâ/÷ èëè
îò 5⋅102 äî
104 β-÷àñò./(ñì2⋅ìèí)

103–10 êÁê/êã,
0,3–10 ìÇâ/÷ èëè
îò 104 äî 107

β-÷àñò./(ñì2⋅ìèí)

>107 êÁê/êã,
>10 ìÇâ/÷ èëè
áîëåå 107 
β-÷àñò./(ñì2⋅ìèí)

Total volume, m3

Low-level Medium-level High-level

~14020 ~2980 60017600, total activity is
6,6⋅1014 Bq

<103 kBq/kg,
<0,3 mSv/h or
from 5⋅⋅⋅⋅⋅102 to
104†βββββ-part./(sm2⋅⋅⋅⋅⋅min)

103ñ10 kBq/kg,
0,3ñ10mSv/h or
from 104 ‰Ó 107

βββββ-part./(sm2⋅⋅⋅⋅⋅min)

>107 kBq/kg,
>10 mSv/h or
more than 107†
βββββ-part./(sm2⋅⋅⋅⋅⋅min)

SRW, m3

~80% ~17% ~3% 100%
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- îòäåëåíèå äåçàêòèâàöèè ìåòàëëè÷åñêèõ ÒÐÎ;

- óçåë êîíäèöèîíèðîâàíèÿ ÒÐÎ;

- óçåë ïàñïîðòèçàöèè êîíòåéíåðîâ ñ êîíäèöèîíèðîâàí-

íûìè ÒÐÎ;

- âñïîìîãàòåëüíûå ó÷àñòêè è ñèñòåìû.

Ïðîèçâîäèòåëüíîñòü öåõà îáðàùåíèÿ ñ ÒÐÎ ïî ïåðå-

ðàáîòêå ìåòàëëè÷åñêèõ ÒÐÎ îïðåäåëÿåòñÿ ïðîèçâîäè-

òåëüíîñòüþ îòäåëåíèÿ äåçàêòèâàöèè è ñîñòàâëÿåò îêîëî

500 êã ÒÐÎ â ñóòêè, à ïî ïåðåðàáîòêå íåìåòàëëè÷åñêèõ

ÒÐÎ – ïðîèçâîäèòåëüíîñòüþ óñòàíîâêè ðàçìîðîçêè è ñóø-

êè êîíòåéíåðîâ ñ ÒÐÎ è òàêæå ñîñòàâëÿåò îêîëî 500 êã

ÒÐÎ â ñóòêè.

Êîìïëåêòàöèÿ öåõà îáðàùåíèÿ ñ ÒÐÎ îáîðóäîâàíè-

åì ïðîèçâîäèòñÿ áëî÷íûìè ïîñòàâêàìè. Â ñîñòàâ áëîêîâ

âõîäèò îáîðóäîâàíèå ðîññèéñêîãî è çàðóáåæíîãî ïðîèç-

âîäñòâà, õîðîøî çàðåêîìåíäîâàâøåå ñåáÿ ïðè ïåðåðà-

áîòêå ÐÀÎ íà àíàëîãè÷íûõ îáúåêòàõ.

Êîíäèöèîíèðîâàííûå ÒÐÎ â êîíòåéíåðàõ ÍÇÊ-150-

1,5Ï, ÓÊÒ1À-6, ÊÒ-2000, áî÷êàõ, óñòàíîâëåííûõ â êëåòÿõ,

ïîñëå êîíòðîëÿ è ïàñïîðòèçàöèè áóäóò ïîñòóïàòü â íîâîå

çäàíèå ïðîìåæóòî÷íîãî õðàíåíèÿ êîíäèöèîíèðîâàííûõ

ÒÐÎ íà õðàíåíèå â òå÷åíèå 50 ëåò.

Äëÿ óëó÷øåíèÿ ðàäèàöèîííîé îáñòàíîâêè â ðàéîíå

õðàíèëèù ÒÐÎ è îáåñïå÷åíèÿ âîçìîæíîñòè êðóãëîãîäè÷-

íîé ðàáîòû ñ ðàäèîàêòèâíûìè îòõîäàìè íàä ñóùåñòâóþ-

ùèìè õðàíèëèùàìè ïëàíèðóåòñÿ ñòðîèòåëüñòâî äâóõ óê-

ðûòèé. Äëÿ ïðåäâàðèòåëüíîé îáðàáîòêè ÒÐÎ ïðåäóñìîò-

ðåíî îñíàùåíèå óêðûòèé ñïåöèàëüíûìè ìîäóëÿìè è áîê-

ñàìè, âêëþ÷àþùèìè îáîðóäîâàíèå äëÿ äåçàêòèâàöèè è

ôðàãìåíòàöèè.

Ïðè ðàáîòàõ íà îòäåëüíûõ ó÷àñòêàõ áóäåò ïðèìåíÿòü-

ñÿ ðîáîòîòåõíèêà.

Äëÿ óäàëåíèÿ ÒÐÎ èç õðàíèëèù ïðåäïîëàãàåòñÿ èñ-

ïîëüçîâàòü ìîäóëè (îñíîâíîé è âñïîìîãàòåëüíûé) èçâëå-

÷åíèÿ ÒÐÎ èç çàãëóáëåííûõ îòñåêîâ.

Îòâåðæäåíèå îòäåëüíûõ âèäîâ ÒÐÎ â óêðûòèÿõ áóäåò

ïðîâîäèòüñÿ íà ó÷àñòêå öåìåíòèðîâàíèÿ ÒÐÎ, ðàçìåùà-

åìîì òàì æå.

Èñõîäíûå òðåáîâàíèÿ íà ðàçðàáîòêó áëîêîâ è ìîäó-

ëåé, îñíàùåííûõ íåñòàíäàðòèçèðîâàííûì îáîðóäîâàíè-

åì, ðàçðàáàòûâàåò ÔÃÓÏ «ÃÈ «ÂÍÈÏÈÝÒ». Ïðåäâàðè-

òåëüíûå èñõîäíûå òðåáîâàíèÿ íà ñòàäèè ÎÁÈÍ áûëè ðàç-

ðàáîòàíû ÔÃÓÏ «ÃÈ «ÂÍÈÏÈÝÒ».

Êîíòåéíåðû ñ ÒÐÎ, ïðåäâàðèòåëüíî ïîäãîòîâëåííîå

íèçêîàêòèâíîå îáîðóäîâàíèå è äðóãèå ÒÐÎ â ïåðâè÷íûõ

óïàêîâêàõ áóäóò íàïðàâëÿòüñÿ ñ òåððèòîðèè óêðûòèé ñïåö-

òðàíñïîðòîì â öåõ ïåðåðàáîòêè ÒÐÎ íà äàëüíåéøóþ ïå-

ðåðàáîòêó.

Ôðàãìåíòû áåòîííûõ èçäåëèé íèçêîãî óðîâíÿ àêòèâ-

íîñòè, ïîëó÷àåìûå ïðè äåçàêòèâàöèè, áóäóò çàãðóæàòüñÿ

â êîíòåéíåðû òèïà ÊÒ, öåìåíòèðîâàòüñÿ è âûâîçèòüñÿ

ïîñëå êîíòðîëÿ è ïàñïîðòèçàöèè ñïåöòðàíñïîðòîì â

çäàíèå ïðîìåæóòî÷íîãî õðàíåíèÿ êîíäèöèîíèðîâàí-

íûõ ÒÐÎ.

Ïðåäóñìîòðåíî, ÷òî ñðåäíå- è âûñîêîàêòèâíîå îáîðó-

äîâàíèå, èìåþùåå ãàáàðèòíûå ðàçìåðû, äîïóñêàþùèå

çàãðóçêó â êîíòåéíåðû òèïà ÍÇÊ, çàãðóæàåòñÿ â ýòè êîí-

òåéíåðû, öåìåíòèðóåòñÿ è ïîñëå êîíòðîëÿ è ïàñïîðòèçà-

öèè ñïåöòðàíñïîðòîì íàïðàâëÿåòñÿ â õðàíèëèùå ÍÀÎ è

ÑÀÎ. Ñðåäíå- è âûñîêîàêòèâíîå îáîðóäîâàíèå çíà÷èòåëü-

íûõ ðàçìåðîâ òðàíñïîðòèðóåòñÿ íà õðàíåíèå â õðàíèëè-

ùå ÍÀÎ è ÑÀÎ ñïåöòðàíñïîðòîì, îáåñïå÷åííûì ñúåì-

íîé áèîëîãè÷åñêîé çàùèòîé.

Ðàçãðóçêà õðàíèëèù ÒÐÎ áóäåò îñóùåñòâëÿòüñÿ ñ èñ-

ïîëüçîâàíèåì ìîäóëåé èçâëå÷åíèÿ ÒÐÎ èç çàãëóáëåííûõ

îòñåêîâ, ïðåäóñìîòðåííûõ â óêðûòèÿõ 1 è 2.

Õðàíåíèå êîíòåéíåðîâ ñ ïåðåðàáîòàííûìè ÐÀÎ íèç-

êîãî è ñðåäíåãî óðîâíåé àêòèâíîñòè ïðîèçâîäèòñÿ â çäà-

íèè ïðîìåæóòî÷íîãî õðàíåíèÿ êîíäèöèîíèðîâàííûõ

ÒÐÎ. Âìåñòèìîñòü çäàíèÿ (îáúåì õðàíåíèÿ) ñîñòàâëÿåò

ïðèìåðíî 6 000 ì3 .

Â ñâÿçè ñ òåì, ÷òî íà õðàíåíèå ïîñòóïàþò è ãîðþ÷èå

îòõîäû, â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè íîðì ïîæàðíîé

áåçîïàñíîñòè ÍÏÁ105-03 çäàíèþ ïðèñâîåíà êàòåãîðèÿ Â2,

è îíî îáîðóäóåòñÿ ñðåäñòâàìè àâòîìàòè÷åñêîãî ïîæàðî-

òóøåíèÿ.

Õðàíåíèå êîíòåéíåðîâ ñ êîíäèöèîíèðîâàííûìè êî-

ðîòêîæèâóùèìè ÐÀÎ íèçêîãî óðîâíÿ àêòèâíîñòè ïðåäïî-

ëàãàåòñÿ îñóùåñòâëÿòü â ñïåöèàëüíî îáîðóäîâàííîé ñó-

ùåñòâóþùåé øòîëüíå âìåñòèìîñòüþ îêîëî 8 000 ì3 .

 Äëÿ õðàíåíèÿ ñðåäíå- è âûñîêîàêòèâíîãî îáîðóäîâà-

íèÿ áóäóò èñïîëüçîâàíû îòñåêè õðàíåíèÿ ñóùåñòâóþùåãî

õðàíèëèùà ïîñëå ðåêîíñòðóêöèè.

Êîíäèöèîíèðîâàííûå ñðåäíå- è âûñîêîàêòèâíûå îò-

õîäû â çàùèòíûõ êîíòåéíåðàõ ÊÒ-6000, ÍÇÊ-400-0,3 ïðåä-

ïîëàãàåòñÿ óñòàíàâëèâàòü íà õðàíåíèå íà ïåðåêðûòèÿ

õðàíèëèùà ÍÀÎ è ÑÀÎ, à áåç êîíòåéíåðîâ ïîìåùàòü â

çàãëóáëåííûå îòñåêè.

Â ñâÿçè ñ íåäîñòàòêîì ìåñò õðàíåíèÿ äëÿ íèçêîàêòèâ-

íûõ ÐÀÎ ÷àñòü ïëîùàäè õðàíèëèùà ÍÀÎ è ÑÀÎ (íàä ïåðå-

êðûòèÿìè) ïðåäïîëàãàåòñÿ âûäåëèòü äëÿ ðàçìåùåíèÿ

êîíòåéíåðîâ ñ êîíäèöèîíèðîâàííûìè ÍÀÎ.

Â íàñòîÿùåå âðåìÿ õðàíèëèùå çàïîëíåíî íåñåðòèôè-

öèðîâàííûìè êîíòåéíåðàìè âìåñòèìîñòüþ 1,5 ì3 ñ òâåð-

äûìè íèçêîàêòèâíûìè îòõîäàìè. 90% ÒÐÎ ñîñòàâëÿåò

ìåòàëëîëîì.

Ðàçãðóçêà ñóùåñòâóþùåãî õðàíèëèùà è ïðèâåäåíèå åãî

â ñîîòâåòñòâèå ñ òðåáîâàíèÿìè äåéñòâóþùåé ÍÒÄ äîëæ-

íà âõîäèòü â ïåðå÷åíü ïåðâîî÷åðåäíûõ çàäà÷.

Íà çàâåðøàþùèõ ýòàïàõ ðåàáèëèòàöèè îáúåêòà, âêëþ-

÷àþùèõ ðåíîâàöèþ âûâîäèìûõ èç ýêñïëóàòàöèè çäàíèé

è ñîîðóæåíèé, ïðåäïîëàãàåòñÿ ðàçìåùàòü êîíòåéíåðû ñ

êîíäèöèîíèðîâàííûìè ÍÀÎ â õðàíèëèùå, êîòîðîå ìî-

æåò áûòü ïîñòðîåíî íà òåððèòîðèè óêðûòèÿ 2.

3. »ÁÏÂÌÂÌËˇ ‚ ÒıÂÏ‡ı Ó·‡˘ÂÌËˇ Ò –¿Œ,

ÔËÌˇÚ˚Â ÔË ‡Á‡·ÓÚÍÂ œ»ƒ

Èçìåíåíèÿ â ñõåìàõ îáðàùåíèÿ ñ ÐÀÎ áûëè âûçâàíû

â îñíîâíîì íåîáõîäèìîñòüþ âûïîëíåíèÿ òðåáîâàíèé

ýêñïåðòîâ ïðè ðàññìîòðåíèè ÎÁÈÍ, èçëîæåííûõ â ñëåäó-

þùèõ äîêóìåíòàõ:

• çàêëþ÷åíèå îòäåëà ãîñóäàðñòâåííîé ýêñïåðòèçû ïðî-

shop. Drums with dried radioactive soil will be installed in

cages (four items) and after the control and certification

will be transferred to the building of concentrated RW

intermediate storage.

It is supposed to transfer the high-level LRW for cementing

without treatment. After the control and certification the

containers will be transferred to the building of concentrated

RW intermediate storage for storage within 50 years.

This approach allows optimizing of set and sequence of

technological ways of processing each type of LRW, ensuring

radiation and environment safety, minimizing the volume

of secondary waste and achieving the solution purification

for norms that conform to the Regulations of near-shore

waters and seas protection from contamination and NRB-99.

2.2. OBIN decisions for SRW management

Arrangement of SRW treatment shop is planned in new

building and in existent medium- and high -level waste

storage facility near it.

It is planned to locate in the storage facility:

• the unit for acceptance and control of containers with

SRW delivered for treatment;

• the unit for cool down and drainage of containers with

SRW.

After reconstruction we plan to store in this building:

• containers with conditioned SRW (high- and medium-

level waste);

• large size SRW being stored without package

It is planned to have in the SRW treatment shop:

the unit of SRW sorting;

• the plant for SRW pressing;

• the unit for metal SRW cutting;

• the unit of metal SRW decontamination;

• the unit of SRW conditioning;

• the unit of containers with conditioned SRW certification;

• the auxiliary sites and systems.

The efficiency of the shop for metal SRW treatment is

determined by the efficiency of decontamination unit

(500 kg/day). The efficiency of the shop for non-metal SRW

treatment determined by the efficiency of unit for cool down

and drainage of containers with SRW is 500 kg/day. The

equipment of shop for SRW management is made with unit

structures. The unit includes the well recommended

equipment of the Russian and foreign manufacturers.

After control and certification the conditioned SRW in

ÍÇÊ-150-1,5?, ÓÊÒ1À-6, ÊÒ-2000 –type containers and drums

will be delivered in the new building for storage within 50

years.

It is planned to construct two shelters above the existent

storage facilities for the improvement of the radiation

situation in the area of storages and the possibility of all-

the-year-round work with the radioactive waste. For the

preliminary SRW treatment it is planned to equip the shelters

with special modules and boxes including equipment for

decontamination and cutting.

The robotics will be applied at some sites.

To remove SRW from the buried compartments it is

supposed to use modules (the main and auxiliary).

The solidification of some types of SRW will be carried

out on SRW cementation site being at the same place.

VNIPIET develops the basic requirements for boxes and

modules equipped with non-standard devices. VNIPIET has

also developed the basic requirements at OBIN stage.

The special vehicles will be used for containers with SRW,

preliminary prepared low-level equipment and other SRW

in immediate containers transportation from the area of

shelters to the shop for SRW treatment.

Parts of the concrete products of low activity generated

after decontamination will be loaded in ÍÇÊ-type containers,

cemented and taken out in the conditioned SRW storage

facility after control and certification.

It is stipulated that the medium-and high-level equipment

having the overall dimensions is loaded in containers of

ÍÇÊ-type, cemented and after control and certification

transported in low-and medium-level waste storage

facilities.  The special vehicle with the demountable biological

protection is used for large size medium-and high-level

equipment transportation in low-and medium-level waste

storage facility.

Modules of SRW removal from buried compartments in

shelters 1 and 2 will be used for unloading SRW storage

facilities.

Storage of containers with treated RW of low and medium

levels of activity is carried out in the building for the

intermediate storage of conditioned SRW. The volume of

SRW storage in the building is about 6 000 m3.

In accordance with requirements of fire safety norms

(ÍÏÁ105-03) the building has the category C2 and is equipped

with automatic fire extinguishing means because the

combustible waste is stored in it.

The containers with conditioned short-lived RW of low

level of activity are planned to store in existent tunnel with

special purpose equipment and volume of 8 000 m3.

 After the existent facility reconstruction its storage

compartments will be used for medium-and high-level waste

storage.

It is planned to install ÊÒ-6000, ÍÇÊ-400-0, 3-type

containers with medium- and high-level waste on floorings

of low- and medium-level waste storage facility and to store

the waste without containers in buried compartments.

It is planned to use some area of low- and medium-level

waste storage facility (above floorings) for location of

conditioned low-level waste because of the storage

stringency for low-level waste.

Now the storage facility is filled with not certificated

containers with solid low-level waste with volume of 1,5 m3

90%  of SRW is the metal scrap.
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åêòîâ î öåëåñîîáðàçíîñòè äàëüíåéøåé ðàçðàáîòêè ïðî-

åêòíîé äîêóìåíòàöèè è ðåêîìåíäàöèÿìè ê óòâåðæäåíèþ

ÎÁÈÍ, èñõ. ¹ 66/271 îò 04.07.2007 ã.

• ïèñüìî ÓÂÝßÐÎÎ (èñõ. ¹28-249 îò 15.03.07) îá èçìå-

íåíèè òðàíñïîðòíî-òåõíîëîãè÷åñêîé ñõåìû îáðàùåíèÿ ñ

ÎßÒ, ðàçðàáîòàííîé â ñîñòàâå ÎÁÈÍ.

Â ðåçóëüòàòå áûë ðàçðàáîòàí íîâûé ãåíåðàëüíûé ïëàí

ðåêîíñòðóêöèè ïëîùàäêè âðåìåííîãî õðàíåíèÿ â ãóáå

Àíäðååâà, èçìåíèëñÿ ñîñòàâ çäàíèé öåõà ïî îáðàùåíèþ

ñ ÎßÒ, èçìåíèëèñü îáúåìû âòîðè÷íûõ ÐÀÎ, ïîñòóïàþùèõ

íà ïåðåðàáîòêó.

Â öåëÿõ äàëüíåéøåãî ïðîäâèæåíèÿ ðàáîò ïî ñîâåð-

øåíñòâîâàíèþ ðåøåíèé ÎÁÈÍ ñ ó÷åòîì çàìå÷àíèé Ãëàâ-

ãîñýêñïåðòèçû, â ðàìêàõ âûäåëåííîãî ïðàâèòåëüñòâîì

Èòàëèè ôèíàíñèðîâàíèÿ â 2007 ã. áûëè âûïîëíåíû ðà-

áîòû ïî àíàëèçó è ïåðåñìîòðó ðåøåíèé ÎÁÈÍ ïî îá-

ðàùåíèþ ñ ÐÀÎ. Ðàáîòû âûïîëíåíû ñîâìåñòíûìè óñè-

ëèÿìè èòàëüÿíñêîãî êîíñîðöèóìà ÀÊÒÅÊ, ÔÃÓÏ «ÃÈ

«ÂÍÈÏÈÝÒ», ÀÍÎ «Àñïåêò-Êîíâåðñèÿ» è ÔÃÓÏ «Ñåâ-

ÐÀÎ».

Íà îñíîâå ïðîâåäåííîãî àíàëèçà áûëè ïîäãîòîâëåíû

òåõíè÷åñêèå ïðåäëîæåíèÿ ïî èçìåíåíèþ ðåøåíèé ÎÁÈÍ

äëÿ ó÷åòà èõ íà ñòàäèè ðàáî÷åãî ïðîåêòèðîâàíèÿ öåõîâ

ïî îáðàùåíèþ ñ ÆÐÎ è ÒÐÎ.

Â íàñòîÿùåå âðåìÿ ñ ó÷åòîì ýòèõ òåõíè÷åñêèõ

ïðåäëîæåíèé ðàçðàáîòàíû Òåõíè÷åñêèå çàäàíèÿ íà ðà-

áî÷èå ïðîåêòû ñòðîèòåëüñòâà öåõîâ ïî îáðàùåíèþ ñ ÆÐÎ

è ÒÐÎ. Ðàçðàáîòàííûå Òåõíè÷åñêèå çàäàíèÿ ñîãëàñîâàíû

ñ Ðîñàòîìîì.

3.1. »ÁÏÂÌÂÌËˇ ‚ ÒıÂÏÂ Ó·‡˘ÂÌËˇ Ò Δ–Œ

Êðàòêî õàðàêòåðèçóÿ èçìåíåíèÿ, âíåñåííûå â ðåøå-

íèÿ ÎÁÈÍ ïî öåõó ÆÐÎ, ìîæíî âûäåëèòü ñëåäóþùèå êëþ-

÷åâûå ìîìåíòû:

• ïåðåñìîòðåíû èñõîäíûå äàííûå ïî îáúåìàì âòî-

ðè÷íûõ ÆÐÎ, ïîñòóïàþùèõ íà ïåðåðàáîòêó èç öåõîâ ïî

îáðàùåíèþ ñ ÎßÒ è ÒÐÎ;

• îïðåäåëåíî íîâîå ìåñòî ðàñïîëîæåíèÿ öåõà ïåðå-

ðàáîòêè ÆÐÎ. Çäàíèå ðàçìåùåíî â îêðóæåíèè îáúåêòîâ,

íà êîòîðûõ íàêîïëåíû îñíîâíûå çàïàñû ÆÐÎ, à òàêæå â

íåïîñðåäñòâåííîé áëèçîñòè îò ìåñò, ãäå îáðàçóþòñÿ ÆÐÎ;

• èçìåíåíû àðõèòåêòóðíî-ïëàíèðîâî÷íûå ðåøåíèÿ

öåõà ïåðåðàáîòêè ÆÐÎ. Çäàíèå ïðåäóñìàòðèâàåòñÿ ïî-

ñòðîèòü â íåñêîëüêèõ óðîâíÿõ, ÷òî õîðîøî ó÷èòûâàåò îñî-

áåííîñòè ðåëüåôà ìåñòíîñòè è ñòåñíåííûå óñëîâèÿ ïëî-

ùàäêè;

• ïðåäóñìîòðåíî íàñûùåíèå çäàíèÿ ìîäóëüíûì îáî-

ðóäîâàíèåì;

• îïòèìèçèðîâàíû òåõíîëîãè÷åñêèå ïðîöåññû. Ïðåä-

ëîæåíî ÷àñòü íèçêîàêòèâíûõ ÆÐÎ íàïðàâëÿòü äëÿ ïðèãî-

òîâëåíèÿ öåìåíòíîãî ðàñòâîðà äëÿ çàëèâêè êîíòåéíå-

ðîâ ñ ïîäãîòîâëåííûìè ÒÐÎ. ×àñòü î÷èùåííîé âîäû ïðå-

äóñìàòðèâàåòñÿ ñîáèðàòü â åìêîñòè òåõíè÷åñêîé âîäû è

íàïðàâëÿòü äëÿ îáåñïå÷åíèÿ ðàáîò ïî ðåçêå áåòîííûõ

ÒÐÎ èëè íà äðóãèå òåõíîëîãè÷åñêèå íóæäû;

• ïðåäóñìîòðåíî èñïîëüçîâàíèå ìîáèëüíîé óñòàíîâ-

êè ïî î÷èñòêå ìàëîñîëåâûõ ÆÐÎ íèçêîãî óðîâíÿ àêòèâ-

íîñòè. Ìîáèëüíóþ óñòàíîâêó ïðåäïîëàãàåòñÿ èñïîëüçî-

âàòü äëÿ öåëåé îáåñïå÷åíèÿ ñòðîèòåëüñòâà â ïåðèîä, êîãäà

îñíîâíîå çäàíèå ïåðåðàáîòêè ÆÐÎ åùå íå ââåäåíî â ýê-

ñïëóàòàöèþ. Â ïîñëåäóþùåì íà ýòîé óñòàíîâêå áóäåò ïå-

ðåðàáàòûâàòüñÿ âîäà èç ðåçåðâóàðîâ - íàêîïèòåëåé äîæ-

äåâîé âîäû;

• ïðåäóñìîòðåíî ïðåäâàðèòåëüíîå ïîíèæåíèå óðîâ-

íÿ àêòèâíîñòè ÆÐÎ, óäàëÿåìîãî èç ÿ÷ååê ÁÑÕ, íà îòäåëü-

íîé òåõíîëîãè÷åñêîé óñòàíîâêå. ÆÐÎ âûñîêîãî è ñðåäíå-

ãî óðîâíÿ àêòèâíîñòè ïåðåðàáàòûâàþòñÿ äî óðîâíÿ

1⋅106 Áê/êã, ïîñëå ÷åãî íàïðàâëÿþòñÿ íà äàëüíåéøóþ ïå-

ðåðàáîòêó â öåõ. Óñòàíîâêó ïîíèæåíèÿ àêòèâíîñòè ðàç-

ðàáàòûâàåò ÀÍÎ «Àñïåêò-Êîíâåðñèÿ» â ðàìêàõ ðàçðà-

áîòêè ïðîåêòà öåõà ïî îáðàùåíèþ ñ ÎßÒ.

3.2. »ÁÏÂÌÂÌËˇ ‚ ÒıÂÏÂ Ó·‡˘ÂÌËˇ Ò “–Œ

Èçìåíåíèÿ, âíåñåííûå â ðåøåíèÿ ÎÁÈÍ ïî öåõó ÒÐÎ,

çàêëþ÷àþòñÿ â îñíîâíîì â ñëåäóþùåì:

• ïåðåñìîòðåíû èñõîäíûå äàííûå ïî îáúåìàì âòî-

ðè÷íûõ ÒÐÎ, ïîñòóïàþùèõ íà ïåðåðàáîòêó èç öåõîâ ïî

îáðàùåíèþ ñ ÎßÒ;

• ïåðåñìîòðåí ñîñòàâ öåõà ïî îáðàùåíèþ ñ ÒÐÎ;

• óçëû ïðèåìà è ðàçìîðîçêè êîíòåéíåðîâ ñ ÒÐÎ ðàç-

ìåùåíû â çäàíèè âðåìåííîãî õðàíåíèÿ ÒÐÎ;

• îïðåäåëåíî íîâîå ìåñòî ðàñïîëîæåíèÿ ïðîìåæó-

òî÷íîãî õðàíåíèÿ êîíäèöèîíèðîâàííûõ ÒÐÎ. Çäàíèå ïå-

ðåíåñåíî áëèæå ê ïðè÷àëó;

• èçìåíåíû àðõèòåêòóðíî-ïëàíèðîâî÷íûå ðåøåíèÿ

öåõà ïåðåðàáîòêè ÒÐÎ. Ïðåäóñìàòðèâàåòñÿ ïîñòðîèòü

çäàíèå ñ ó÷åòîì îñîáåííîñòåé ðåëüåôà ìåñòíîñòè è ñòåñ-

íåííûõ óñëîâèé ïëîùàäêè;

• ïåðåñìîòðåí ñîñòàâ îáîðóäîâàíèÿ öåõà ïåðåðàáîò-

êè ÒÐÎ;

• ñîêðàùåí ïåðå÷åíü èñïîëüçóåìûõ äëÿ îáðàùåíèÿ ñ

ÒÐÎ êîíòåéíåðîâ.

Íèæå ïðèâåäåíà êðàòêàÿ õàðàêòåðèñòèêà îáúåêòîâ

öåõà ïî îáðàùåíèþ ñ ÒÐÎ.

”Í˚ÚËˇ 1,2 – óêðûòèÿ íàä ñóùåñòâóþùèìè õðàíèëè-

ùàìè ïðåäíàçíà÷åíû äëÿ îãðàíè÷åíèÿ âûõîäà â îêðóæà-

þùóþ ñðåäó âûäåëÿþùèõñÿ ïðè íîðìàëüíîé ýêñïëóàòà-

öèè è àâàðèÿõ ðàäèîàêòèâíûõ âåùåñòâ è èîíèçèðóþùèõ

èçëó÷åíèé, äëÿ èñêëþ÷åíèÿ ïîïàäàíèÿ â ñóùåñòâóþùèå

õðàíèëèùà àòìîñôåðíûõ îñàäêîâ, à òàêæå äëÿ ïîääåð-

æàíèÿ óñëîâèé, íåîáõîäèìûõ äëÿ âûïîëíåíèÿ ðàáîò ïî

èçâëå÷åíèþ ÒÐÎ èç çàãëóáëåííûõ õðàíèëèù è äîñòàâêå

èõ â öåõ ïî îáðàùåíèþ ñ ÒÐÎ íà ïåðåðàáîòêó.

«‰‡ÌËÂ ÔÂÂ‡·ÓÚÍË “–Œ ïðåäíàçíà÷åíî äëÿ ïåðåðà-

áîòêè è êîíäèöèîíèðîâàíèÿ ÒÐÎ, íàêîïëåííûõ â ñóùå-

ñòâóþùèõ õðàíèëèùàõ è îáðàçóþùèõñÿ ïðè îáðàùåíèè ñ

ÎßÒ, ÒÐÎ è ÆÐÎ.

—‡ÌÔÓÔÛÒÍÌËÍ îáåñïå÷èâàåò ñàíèòàðíóþ îáðàáîòêó

ïåðñîíàëà öåõà îáðàùåíèÿ ñ ÒÐÎ.

«‰‡ÌËÂ ÔÓÏÂÊÛÚÓ˜ÌÓ„Ó ı‡ÌÂÌËˇ ÍÓÌ‰ËˆËÓÌËÓ‚‡Ì-

Ì˚ı “–Œ ïðåäíàçíà÷åíî äëÿ èõ âðåìåííîãî õðàíåíèÿ.

ÃÓ‰ÛÎ¸Ì˚Â Ò‡Ì¯Î˛Á˚ óêðûòèé 1,2 ïðåäíàçíà÷åíû äëÿ

The existent storage facility unloading and its reduction

to conformity with requirements of the scientific and

technical documentation should be included into the list of

priorities

 At completion phases of facility remediation including

the reconstruction of decommissioned buildings and

structures it is planned to place the containers with

conditioned low- level waste in the storage facility, which

may be constructed at the area of shelter 2.

3. Changes in RW management plans accepted by

developing PID

RW management plan changes were caused by the

necessity of fulfilling the experts’ requirements stated in

the following documents:

• The conclusion of state expert appraisal department

concerning the expediency of further development of the

project documents (No. 66/271 dated July 04, 2007).

• Letter of Nuclear Facilities Decommissioning Agency

(No. 28-249 dated March 15, 2007) concerning the changes

of transport and technology plan of SNF management

developed in OBIN.

As a result the new general plan of interim storage facility

renovation in Andreeva Bay was developed, the plan of

buildings in SNF management shop was changed, and the

volume of the secondary waste delivered for treatment was

also changed.

With the aim of further work progress in OBIN decisions

improvement and Glavgosexpertiza remarks consideration

the works concerning analysis and review of OBIN decisions

of RW management were performed in 2007 in the frame

of work financing by the Italian Government.

The works were executed by ARTEK, the Italian

Consortium, VNIIPIET, Aspect-Conversion and SevRao.

On the basis of the executed analysis the offers concerning

the changes in OBIN decisions were prepared for their

consideration at the phase of design engineering of LRW

and SRW management shops.

Now the technical projects of LRW and SRW management

shops construction were developed with consideration of

these offers. The developed technical projects were

coordinated with the Russian Agency for Atomic Energy

(Rosatom).

3.1. Changes in LRW management plan

By brief characterization of changes in OBIN decisions

the following key moments may be specified:

- The initial data of the secondary waste volume delivered

for treatment from LRW and SRW management shops were

reconsidered;

- The new place of LRW treatment shop was determined.

The building is located near facilities where the main

volumes of LRW are accumulated and in immediate proximity

from LRW generation sites;

- The architecture and planning decisions of LRW

treatment shop are changed. It is planned to construct the

building with several levels to consider the surface geometry

and tightness of site;

- It is planned to install the modular equipment in the

building;

- Technological processes are optimized. It is proposed to

transfer part of the low-level waste for the preparation of

cement grout for slushing containers with SRW. The part of

the purified water is planned to collect in tanks of technical

water for concrete SRW cutting and for other technological

needs;

• It is stipulated to use the mobile plant for purification

of the low-salt and low-level LRW. It is planned to use the

mobile plant in the period of construction when the main

building for LRW treatment is not commissioned. Later on

the rain water from reservoirs will be treated on this plant;

• It is also planned to reduce the activity level of LRW

removed from cells of DSU on the independent plant. High-

and medium-level liquid waste is treated to the level of 1.106

Bq/kg and transferred to the shop for treatment.  Aspect-

Conversion Company develops the plant for activity reduction

in the frame of project of SNF management shop

implementation.

3.2. Changes in SRW management plan

Changes made in OBIN decisions are as follows:

• the initial data on volumes of the secondary SRW

delivered from SNF management shops are reconsidered;

• the outfit of SRW management shop is reconsidered;

 • the units of SRW containers acceptance and cool down

are located in the SRW interim storage building;

• the new place of the intermediate storage of

conditioned SRW is determined. The building is closer to a

berth;

• the architecture and planning decisions of SRW

treatment shop are changed. It is planned to construct the

building with several levels to consider the surface geometry

and tightness of site;

• the equipment of SRW treatment shop is reconsidered;

• the list of containers used for SRW is reduced;

The brief characteristic of facilities of SRW manage-
ment shop is given below.

Shelters 1, 2 above the existent storage facilities are

intended for reduction of radioactive waste and ionizing

radiation emission in the environment under the normal

operation and in case of the accidents to exclude the

atmospheric precipitation penetration in the storage facilities

as well as for maintenance of conditions for the execution

of works concerning SRW removal from buried storages and

delivery to SRW treatment shop for treatment.
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îáåñïå÷åíèÿ ñàíèòàðíî-ïðîïóñêíîãî ðåæèìà ïðè îðãà-

íèçàöèè è ôóíêöèîíèðîâàíèè ÇÊÄ íà ïåðèîä ïðîèçâîä-

ñòâà ðàáîò íà òåððèòîðèè õðàíèëèù. Ñàíøëþçû èìåþò

ìîäóëüíîå èñïîëíåíèå è âûïîëíÿþò ñëåäóþùèå ôóíê-

öèè: ïåðåîäåâàíèå ïåðñîíàëà, îñóùåñòâëåíèå êîíòðîëÿ

äîïóñêà ïåðñîíàëà â ÇÊÄ è îáðàòíî, ïðîâåäåíèå ñàíèòàð-

íîé îáðàáîòêè ïåðñîíàëà, ïðîâåäåíèå ðàäèàöèîííîãî

êîíòðîëÿ êîæíûõ ïîêðîâîâ è ñïåöîäåæäû ïåðñîíàëà.

ÃÓÈÍ‡ ÒÔÂˆ‡‚ÚÓÚ‡ÌÒÔÓÚ‡, ñïåöòåõíèêè è îáîðóäî-

âàíèÿ íà ïëîùàäêå ÒÐÎ ïðåäíàçíà÷åíà äëÿ äåçàêòèâà-

öèè êîëåñ è õîäîâîé ÷àñòè ñïåöàâòîòðàíñïîðòà, äëÿ äå-

çàêòèâàöèè íàðóæíîé ïîâåðõíîñòè ñïåöòåõíèêè, îñóùå-

ñòâëÿþùåé ðàáîòó íà ïðîìïëîùàäêå ïî îáðàùåíèþ ñ

ÒÐÎ, à òàêæå âíóòðåííåé ïîâåðõíîñòè îáîðîòíûõ êîí-

òåéíåðîâ è öèñòåðí, âñåé ïîâåðõíîñòè êðûøåê êîíòåé-

íåðîâ è öèñòåðí, íàðóæíîé ïîâåðõíîñòè ðîáîòîâ (ìàíè-

ïóëÿòîðîâ).

À‡·Ó‡ÚÓÌÓ-ÚÂıÌË˜ÂÒÍËÈ ÍÓÔÛÒ ïðåäíàçíà÷åí äëÿ

ðàçìåùåíèÿ è ôóíêöèîíèðîâàíèÿ ñëåäóþùèõ òåõíîëî-

ãè÷åñêèõ ñëóæá:

- ëàáîðàòîðèè òåõíîëîãè÷åñêîãî êîíòðîëÿ II êëàññà;

- ïðà÷å÷íîé;

- ó÷àñòêà ñâÿçè;

- öåíòðàëüíîãî ïóëüòà óïðàâëåíèÿ ñèñòåìû òåëåâèçè-

îííîãî íàáëþäåíèÿ;

- ïóëüòîâîé ÀÑÊÐÎ.

œÓÎË„ÓÌ ÒÚÓËÚÂÎ¸ÌÓ„Ó ÏÛÒÓ‡ ïðåäíàçíà÷åí äëÿ ðàç-

ìåùåíèÿ îòõîäîâ IV,V êëàññà îïàñíîñòè, â îñíîâíîì ñòðî-

èòåëüíîãî ìóñîðà îò ðàçáîðêè çäàíèé, ñ ãîäîâûì ïîñòóï-

ëåíèåì îòõîäîâ 35000 ò/ãîä. Ðàñ÷åòíûé ñðîê ýêñïëóàòà-

öèè ïîëèãîíà 7 ëåò. Ïëîùàäü, çàíèìàåìàÿ ïîëèãîíîì,

27825 ì2.

—Ú‡ˆËÓÌ‡Ì˚È ÔË˜‡Î ïðåäíàçíà÷åí äëÿ îïåðàöèé

ïîãðóçêè ÎßÒ è ÐÀÎ íà ñóäíî-êîíòåéíåðîâîç, îòïðàâêè

ìåòàëëè÷åñêèõ ÒÐÎ íà ïåðåïëàâêó, îòïðàâêè êîíòåéíå-

ðîâ ñ êîíäèöèîíèðîâàííûìè ÒÐÎ íà õðàíåíèå/çàõîðîíå-

íèå, à òàêæå äëÿ ïðèåìà ãðóçîâ ïðè ñòðîèòåëüñòâå è âû-

âîäå èç ýêñïëóàòàöèè çäàíèé è ñîîðóæåíèé â ÏÂÕ â ãóáå

Àíäðååâà.

Îöåíèâàÿ óêàçàííûå âûøå èçìåíåíèÿ â öåëîì, ìîæ-

íî ñäåëàòü ñëåäóþùèå âûâîäû:

òåõíè÷åñêèå ïðåäëîæåíèÿ, ðàçðàáîòàííûå èòàëüÿíñ-

êèìè è ðîññèéñêèìè ñïåöèàëèñòàìè, óòî÷íÿþò ðåøåíèÿ

ÎÁÈÍ, óñòðàíÿþò ðÿä óçêèõ ìåñò è ÿâëÿþòñÿ õîðîøåé

áàçîé äëÿ ðàçðàáîòêè ïðîåêòíîé äîêóìåíòàöèè;

Êîíöåïöèÿ îáðàùåíèÿ ñ ÐÀÎ íà ÏÂÕ â ãóáå Àíäðååâà,

èçëîæåííàÿ â ðåøåíèÿõ ÎÁÈÍ, óêàçàííûìè âûøå èçìå-

íåíèÿìè íå çàòðîíóòà.

4. œÓ‰‚ËÊÂÌËÂ ÔÓÂÍÚÓ‚ ÔÓ ÒÓÁ‰‡ÌË˛

ÍÓÏÔÎÂÍÒÓ‚ ÔÓ Ó·‡˘ÂÌË˛ Ò –¿Œ

Êàê óæå îòìå÷àëîñü, â íàñòîÿùåå âðåìÿ ðàçðàáîòà-

íû è ñîãëàñîâàíû ñ Ðîñàòîìîì Òåõíè÷åñêîå çàäàíèå íà

ðàçðàáîòêó ïðîåêòà ñòðîèòåëüñòâà öåõà ïî îáðàùåíèþ ñ

ÆÐÎ è Òåõíè÷åñêîå çàäàíèå íà ðàçðàáîòêó ïðîåêòà ñòðî-

èòåëüñòâà öåõà ïî îáðàùåíèþ ñ ÒÐÎ.

18 ôåâðàëÿ 2008 ã. ïðîâåäåíî ñîâìåñòíîå ðîññèé-

ñêî-èòàëüÿíñêîå ñîâåùàíèå ïî âîïðîñàì äàëüíåéøåé

ïåðñïåêòèâû ðàçðàáîòêè óòâåðæäàåìûõ ÷àñòåé ðàáî-

÷èõ ïðîåêòîâ. Ñåé÷àñ ïðîâîäèòñÿ ïðåäêîíòðàêòíàÿ

ïîäãîòîâêà.

Îñíîâíîé ñëîæíîñòüþ íà äàííîì ýòàïå ðàáîò ÿâëÿ-

þòñÿ ñîãëàñîâàíèå è ðàçãðàíè÷åíèå ïîëíîìî÷èé ìåæäó

èñïîëíèòåëÿìè ðàáîò ñ ðîññèéñêîé è èòàëüÿíñêîé ñòîðîí,

îïðåäåëåíèå îáúåìîâ ðàáîò, ñîñòàâà ó÷àñòíèêîâ ðàç-

ðàáîòêè è ïîäãîòîâêà îáùåãî ïëàí-ãðàôèêà ïðîåêò-

íûõ ðàáîò.

Îæèäàåòñÿ, ÷òî êîíòðàêò íà ðàçðàáîòêó Ó×ÐÏ öåõîâ

ïî ÒÐÎ è ÆÐÎ áóäåò ïîäïèñàí â àïðåëå 2008ã.

5. ¬Á‡ËÏÓÒ‚ˇÁ¸ ÒËÒÚÂÏ˚ Ó·‡˘ÂÌËˇ Ò –¿Œ ‚ „Û·Â

¿Ì‰ÂÂ‚‡ Ë Ì‡ ‰Û„Ëı Ó·˙ÂÍÚ‡ı ‘√”œ ´—Â‚–¿Œª,

ÔÂ‰ÎÓÊÂÌËˇ ÔÓ ÓÔÚËÏËÁ‡ˆËË

Íà íàñòîÿùèé ìîìåíò íåìåöêîé ñòîðîíîé ïðåäëîæå-

íî ñîçäàíèå Öåíòðà óòèëèçàöèè â ãóáå Ñàéäà (ÖÓÑ). Ïðè

ýòîì ïðåäóñìàòðèâàåòñÿ òðàíñïîðòèðîâêà ÐÀÎ â ãóáó

Ñàéäà ìîðñêèì òðàíñïîðòîì. Ñëåäóåò îòìåòèòü íåêîòî-

ðûå òðóäíîñòè îñóùåñòâëåíèÿ ìîðñêîé òðàíñïîðòèðîâêè:

- ïðè÷àëüíàÿ ëèíèÿ, ñóùåñòâóþùàÿ íà íàñòîÿùèé ìî-

ìåíò â ãóáå Ñàéäà, íå ïîçâîëÿåò ïðîèçâåñòè øâàðòîâêó

ñóäíà ê ïðè÷àëó áåç äîðàáîòêè ïðîåêòà;

- ñëîæíûå íàâèãàöèîííûé óñëîâèÿ ïëàâàíèÿ ìåæäó ãó-

áîé Àíäðååâà è ãóáîé Ñàéäà ìîãóò ïîòðåáîâàòü ïðèâëå÷å-

íèÿ áóêñèðîâ äëÿ îáåñïå÷åíèÿ øâàðòîâêè ñóäíà, ÷òî ìî-

æåò çíà÷èòåëüíî ïîâûñèòü ñòîèìîñòü òðàíñïîðòèðîâêè.

Ñ ó÷åòîì ñêàçàííîãî âûøå íàðÿäó ñ ìîðñêîé öåëåñî-

îáðàçíî ðàññìîòðåòü è àâòîìîáèëüíóþ òðàíñïîðòèðîâ-

êó. Îíà òàêæå õàðàêòåðèçóåòñÿ íåêîòîðûìè íåäîñòàòêà-

ìè, íî èìååò è ÿâíûå ïðåèìóùåñòâà:

- ñíèæåíèå ÷èñëà ïåðåãðóçîê êîíòåéíåðîâ è ãðóçîâûõ

îïåðàöèé;

- ðèòìè÷íîñòü äîñòàâêè è ñîîòâåòñòâåííî îòñóòñòâèå

íåîáõîäèìîñòè ñîçäàíèÿ ìåñò ïðîìåæóòî÷íîãî õðàíåíèÿ

ÒÐÎ â ãóáå Ñàéäà;

Ïðè îáðàùåíèè ñ ÒÐÎ â ãóáå Àíäðååâà íå â ïîëíîé

ìåðå ðàññìîòðåíû âîïðîñû îáðàùåíèÿ ñ ÂÀÎ. Íå îïðå-

äåëåíû ìåñòà ïðîâåäåíèÿ ðàáîò ñ ïîäîáíûìè îòõîäàìè

è ìåñòà èõ ïðîìåæóòî÷íîãî õðàíåíèÿ. Ïðè ýòîì äëÿ ñíè-

æåíèÿ çàòðàò íåîáõîäèìî ðàññìîòðåòü åäèíóþ ñõåìó

îáðàùåíèÿ ñ ÂÀÎ íà ôèëèàëå ¹1 è ¹2, âîçìîæíîñòü

òðàíñïîðòèðîâêè ÂÀÎ èç Ãðåìèõè â ãóáó Àíäðååâà äëÿ

ïîäãîòîâêè ê îòïðàâêå íà äîëãîâðåìåííîå õðàíåíèå â

ÖÓÑ (ãóáà Ñàéäà).

Â íàñòîÿùåå âðåìÿ àêòèâíî âåäóòñÿ ðàáîòû ïî ïîäãî-

òîâêå ê ñòðîèòåëüñòâó îáúåêòîâ èíôðàñòðóêòóðû â ãóáå

Àíäðååâà. Ïðè ýòîì âîçíèêàåò ïîòðåáíîñòü â äåçàêòèâà-

öèè îáîðóäîâàíèÿ, îòêà÷êå ÆÐÎ èç åìêîñòåé õðàíåíèÿ è

îòñåêîâ õðàíåíèÿ ÒÐÎ, äåìîíòàæå åìêîñòåé ÆÐÎ. Â öå-

ëÿõ îáåñïå÷åíèÿ ðàäèàöèîííîé áåçîïàñíîñòè è ñíèæåíèÿ

çàòðàò öåëåñîîáðàçíî óñêîðèòü ïîñòàâêó ìîáèëüíîé óñ-

òàíîâêè ïåðåðàáîòêè ÆÐÎ, ïðåäóñìîòðåííîé â ñîñòàâå

êîìïëåêñà ïî ïåðåðàáîòêå.

Building for SRW treatment is intended for treatment

and conditioning of SRW accumulated in existent storage

facilities and generated in the process of LRW, SRW and SNF

management.

A personnel decontamination facility is intended for

sanitary treatment of personnel working in SRW

management shop.

Building of the intermediate storage of conditioned

SRW is intended for its interim storage.

Modular sanitary locks of Shelters 1, 2 are intended

for sanitary and admission conditions assurance when

carrying out works at the area of storage facility. Change of

personnel clothes, control of personnel access in controlled

area and back, sanitary treatment of the personnel, and

radiation monitoring of coverlet and overalls of the

personnel are carried out in the sanitary locks.

Facility for special motor transport, special machinery

and equipment washing at SRW site is intended for the

decontamination of wheels and running gear of the motor

transport, the external surface of the special equipment,

the internal surface of the reverse containers and tanks as

well as all surface of the container covers and tanks, the

external surface of robots (manipulators).

Laboratory building is intended for the location of the

following services:

- Laboratories of technical control of the second class;

- Special laundry;

- Communication department;

- Central control panel of television supervision system;

- Automatic System for Radiation Situation Control (•••••)

panel.

Site for construction waste is intended for the location

of waste of IV and V class of danger, basically the construction

waste from building dismantling. The annual volume of

waste is 35000 t/y. Projected life of site is 7 years. The area

of site is 27825 m2.

The stationary berth is intended for SNF and RW loading

on the ship and shipment of metal SRW for remelting,

shipment of containers with conditioned SRW for storage

and disposal as well as for the acceptance of cargoes during

the construction and decommissioning of buildings and

structures in Andreeva Bay.

Estimating changes specified above as a whole we may

come to the following conclusions:

- the technical proposals developed by the Italian and the

Russian experts specify the OBIN decisions, obviate difficulties

and are the good basis for project documents development;

- the above mentioned changes did not touch upon the

concept of RW management in Andreeva Bay given in OBIN.

4. The advancement of projects concerning the

construction RW management systems

As it was already mentioned the technical project for the

development of LRW management shop and SRW

management shop construction is coordinated with Rosatom.

On February 18th, 2008 the Russian-Italian meeting

concerning the further development of approved detailed

design of the project was held. The before contract

preparation is now carried out.

The coordination and differentiation of powers between

executors of works from the Russian and the Italian party,

determination of scope of works, staff of participants of

development and preparation of the general plan-schedule

of project works is the basic complexity at the given stage of

works.

5. Interconnection of RW management system in

Andreeva Bay and at other facilities of SevRao,

proposals for optimization

For the present moment the German party offered to

create the center of dismantling in Saida Bay (the first turn

is already commissioned). Thus RW transportation in Saida

Bay is provided by sea. It is necessary to note some difficulties

of sea transport application:

- the mooring line existing for the present moment in

Saida Bay does not allow to make mooring of ship without

project completion;

- heavy conditions of navigation between Andreeva Bay

and Saida Bay may lead for tugs application for ship mooring

and it may increase the cost of transportation.

In view of above mentioned it is expedient to consider

and vehicle transportation alongside with sea.  It has some

lacks, but has also clear advantages:

- decrease number of overloads of containers and cargo

operations;

- rhythm of delivery and the absence of necessity of SRW

intermediate storage sites creation in Saida Bay.

The problems of high-level waste management are not

considered in full. Places of work with similar waste and

places of its intermediate storage are not determined. Thus

to decrease expenses it is necessary to consider the coherent

high-level waste management plan on Branch # 1 and 2, the

opportunity of high-level waste transportation from

Gremikha to Andreeva Bay for long-term storage

preparation  in Saida Bay.

Now preparatory works on construction of facilities

infrastructure are actively conducted in Andreeva Bay.

Thus there is a need for decontamination of the

equipment, pump down of LRW from storage tanks and

compartments of SRW storage, and LRW tanks.

To assure the radiation safety and decrease expenses it

is expedient to accelerate delivery of mobile plant of LRW

treatment stipulated in treatment system structure.
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