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Œ·˘ËÂ ÔÓÎÓÊÂÌËˇ

Â «Êîíöåïöèè ýêîëîãè÷åñêîé ðåàáèëèòàöèè áåðåãî-

âûõ òåõíè÷åñêèõ áàç Ñåâåðíîãî ðåãèîíà Ðîññèè», óòâåð-

æäåííîé ðóêîâîäèòåëåì Ðîñàòîìà â 2004 ã., îòìå÷àåò-

ñÿ, ÷òî äàëüíåéøàÿ ýêñïëóàòàöèÿ áåðåãîâûõ áàç (ÁÁ) â

ãóáå Àíäðååâà è â ãóáå ×åðâÿíàÿ (ï. Ãðåìèõà) ïî ïðèåìó

ÎßÒ è ÐÀÎ îò äåéñòâóþùèõ êîðàáëåé ÂÌÔ íå ïðåäóñìàò-

ðèâàåòñÿ. ÁÁ ïîäëåæàò âûâîäó èç ýêñïëóàòàöèè ñ ïîñëå-

äóþùåé ýêîëîãè÷åñêîé ðåàáèëèòàöèåé.

Êîíöåïöèÿ îáðàùåíèÿ ñ ÐÀÎ ëþáîãî îáúåêòà Ôåäå-

ðàëüíîãî àãåíòñòâà ïî àòîìíîé ýíåðãèè (ÔÀÀÝ), â òîì

÷èñëå è ÁÁ â ï. Ãðåìèõà, ïåðåäàííîé â âåäåíèå Ìèíàòî-

ìà â 2001 ã., äîëæíà ñîîòâåòñòâîâàòü îáùèì ïîëîæåíè-

ÿì «Êîíöåïöèè Ìèíàòîìà Ðîññèè ïî îáðàùåíèþ ñ ðà-

äèîàêòèâíûìè îòõîäàìè», ââåäåííîé â äåéñòâèå ïðè-

êàçîì Ìèíèñòðà ¹ 475 îò 03.08.2000, è ó÷èòûâàòü ñïå-

öèôèêó êîíêðåòíîãî îáúåêòà.

Ñõåìà îáðàùåíèÿ ñ ÐÀÎ ñîãëàñíî êîíöåïöèè ïðåäóñ-

ìàòðèâàåò:

- ñáîð, ñîðòèðîâêó, ïåðåðàáîòêó è ôîðìèðîâàíèå

óïàêîâîê ÐÀÎ (êîíäèöèîíèðîâàíèå), îòâå÷àþùèõ òðå-

áîâàíèÿì ñòàäèé õðàíåíèÿ è çàõîðîíåíèÿ;

- âðåìåííîå õðàíåíèå, òðàíñïîðòèðîâàíèå è çàõî-

ðîíåíèå êîíäèöèîíèðîâàííûõ ðàäèîàêòèâíûõ îòõîäîâ:

óïàêîâîê êîðîòêîæèâóùèõ ÐÀÎ – â ïðèïîâåðõíîñòíûå

ñîîðóæåíèÿ (íàçåìíûå èëè çàãëóáëåííûå äî 100 ì), óïà-

êîâîê äîëãîæèâóùèõ ÐÀÎ – â ãëóáîêèå ãåîëîãè÷åñêèå

ôîðìàöèè (íà ãëóáèíå 300 ì è áîëåå).

Ïðèíÿòàÿ Ðîñàòîìîì òåõíè÷åñêàÿ ïîëèòèêà â îáëàñòè

îáðàùåíèÿ ñ ÐÀÎ ñâîäèòñÿ â íàñòîÿùåå âðåìÿ ê êîíöåíò-

ðèðîâàíèþ óñèëèé ïî ðåàëèçàöèè ñòàäèé ïåðåðàáîòêè,

êîíäèöèîíèðîâàíèÿ è âðåìåííîãî õðàíåíèÿ ÐÀÎ îáúåê-

òîâ èñïîëüçîâàíèÿ àòîìíîé ýíåðãèè è îòëîæåííîìó ðå-

øåíèþ ðåàëèçàöèè ñòàäèè çàõîðîíåíèÿ. Â êà÷åñòâå âûíóæ-

äåííîé ìåðû ïðèíÿòî âðåìåííîå îãðàíè÷åíèå ñõåìû îá-

ðàùåíèÿ ñ ÐÀÎ ñòàäèåé õðàíåíèÿ. Ñðîêè ðàçðàáîòêè è ðå-

àëèçàöèè ñòàäèè çàõîðîíåíèÿ îôèöèàëüíî ïîêà íå îïðå-

äåëåíû, ïîýòîìó íîðìàòèâíàÿ äîêóìåíòàöèÿ óñòàíàâëè-

âàåò ïðîäîëæèòåëüíîñòü ýêñïëóàòàöèè õðàíèëèù (ñðîê

õðàíåíèÿ) ðàâíîé 30–50 ãîäàì. Ïðåäóñìàòðèâàåòñÿ ñîçäà-

íèå öåíòðàëèçîâàííûõ (ðåãèîíàëüíûõ) äîëãîâðåìåííûõ

õðàíèëèù, ÷òî ïîòðåáóåò â áëèæàéøåì áóäóùåì òðàíñ-

ïîðòèðîâàíèÿ óïàêîâîê ÐÀÎ çà ïðåäåëû ïðåäïðèÿòèé.

Ïîëèòèêà â îáëàñòè îáðàùåíèÿ ñ ÐÀÎ îïðåäåëÿåò òåõ-

íè÷åñêèå ðåøåíèÿ äëÿ êàæäîé èç ñòàäèé îáðàùåíèÿ. Ïðè

ïðîåêòèðîâàíèè íîâûõ ñîîðóæåíèé ïðåäïîëàãàþò, ÷òî

õðàíåíèþ ïîäëåæàò êîíäèöèîíèðîâàííûå îòõîäû, ò. å.

óïàêîâêè ÐÀÎ, ðàññìàòðèâàåìûå êàê çàêðûòûå èñòî÷íè-

êè èîíèçèðóþùèõ èçëó÷åíèé. Èñïîëüçóåìûå êîíòåéíåðû

äîëæíû áûòü ñåðòèôèöèðîâàíû. Ñðîê ñëóæáû (äîëãîâå÷-

íîñòü) êîíòåéíåðà äîëæíà ñîîòâåòñòâîâàòü ïðîåêòíîìó

ñðîêó ýêñïëóàòàöèè õðàíèëèùà èëè ïðåâûøàòü åãî. Óïà-

êîâêè ÐÀÎ ôîðìèðóþòñÿ íà óñòàíîâêàõ êîíäèöèîíèðî-

âàíèÿ è ïðè ïîñòóïëåíèè â õðàíèëèùå äîëæíû îòâå÷àòü

ñîâîêóïíûì ôåäåðàëüíûì êðèòåðèÿì ïðèåìëåìîñòè,

îïðåäåëÿåìûì òðåáîâàíèÿìè ñòàäèé õðàíåíèÿ è çàõî-

ðîíåíèÿ.

1. —ÔÂˆËÙËÍ‡ Ó·˙ÂÍÚ‡ ‚ Ô. √ÂÏËı‡

Ïðè ðàññìîòðåíèè êîíêðåòíûõ îðãàíèçàöèîííî-òåõ-

íè÷åñêèõ ðåøåíèé ïî îáðàùåíèþ ñ ÐÀÎ â ï. Ãðåìèõà

âàæíóþ ðîëü èãðàþò ñïåöèôè÷åñêèå óñëîâèÿ, ñëîæèâ-

øèåñÿ â ðåçóëüòàòå ïðîøëîé äåÿòåëüíîñòè.

- Îáúåêò ïîäëåæèò âûâîäó èç ýêñïëóàòàöèè. Èñ÷åðïà-

íû íàçíà÷åííûé ñðîê ýêñïëóàòàöèè è ðåñóðñ ðàáîòû ñèñ-

òåì è ýëåìåíòîâ îáúåêòà, óòðà÷åíî ïåðâîíà÷àëüíîå åãî

íàçíà÷åíèå. Ïðîäëåíèå ñðîêà ýêñïëóàòàöèè îáúåêòà íå

ïðåäóñìàòðèâàåòñÿ. Ïåðåïðîôèëèðîâàíèå îáúåêòà òàê-

æå íå ïëàíèðóåòñÿ. Â ñâÿçè ñ ýòèì Ó·˙ÂÏ Í‡ÔËÚ‡Î¸ÌÓ„Ó

ÒÚÓËÚÂÎ¸ÒÚ‚‡ ÔÓ ‚ÓÁÏÓÊÌÓÒÚË ‰ÓÎÊÂÌ ·˚Ú¸ Ò‚Â‰ÂÌ Í

ÏËÌËÏÛÏÛ.

- Ñóùåñòâóþùàÿ èíôðàñòðóêòóðà îáúåêòà íå ñîîòâåò-

ñòâóåò âûïîëíåíèþ ïîñòàâëåííûõ çàäà÷. Íà îáúåêòå íåò

øòàòíûõ ñðåäñòâ îáðàùåíèÿ ñ ÐÀÎ, êîòîðûìè ìîæíî

áûëî áû âîñïîëüçîâàòüñÿ. Õðàíåíèå ÐÀÎ îñóùåñòâëÿ-

åòñÿ íå â øòàòíûõ óñëîâèÿõ è íå îòâå÷àåò ñîâðåìåííûì

òðåáîâàíèÿì, ÿâëÿÿñü èñòî÷íèêîì ðàäèîàêòèâíîãî çàã-

ðÿçíåíèÿ îêðóæàþùåé ñðåäû.

- Â Ñåâåðíîì ðåãèîíå Ðîññèéñêîé Ôåäåðàöèè â ãóáå

Ñàéäà ïëàíèðóåòñÿ ñîçäàíèå öåíòðàëèçîâàííîãî êîìï-

ëåêñà ïî ãëóáîêîé ïåðåðàáîòêå ÒÐÎ è äîëãîâðåìåííîìó

õðàíåíèþ êîíäèöèîíèðîâàííûõ ÒÐÎ. Ïîýòîìó â ï. Ãðå-

ìèõà ÌÂˆÂÎÂÒÓÓ·‡ÁÌÓ ÔÂ‰ÛÒÏ‡ÚË‚‡Ú¸ ÌÓ‚˚Â ÛÒÚ‡ÌÓ‚-

ÍË „ÎÛ·ÓÍÓÈ ÔÂÂ‡·ÓÚÍË “–Œ Ë ÒÓÁ‰‡ÌËÂ ÌÂÓ·ıÓ‰ËÏÓÈ

ËÌÙ‡ÒÚÛÍÚÛ˚ ÔÓ‰ ÌÓ‚ÓÂ ÒÚÓËÚÂÎ¸ÒÚ‚Ó. Â ñîñòàâå èí-

ôðàñòðóêòóðû îáúåêòà äîëæíû áûòü ïðåäóñìîòðåíû òîëü-
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ADMINISTRATIVE AND TECHNICAL
SOLUTIONS ON RW MANAGEMENT
DURING REMEDIATION OF THE
COASTAL BASE SITE IN GREMIKHA

B. Stepennov, RRC KI, Russia, A. Diemin, VNIPIET, Russia

General

In the "Concept of Environmental Remediation of Costal

Maintenance Bases in the Russian North" approved by the

Head of Rosatom in 2004, Costal Maintenance Bases (CMB)

in Andreeva Bay and Chervianaya Bay (Gremikha) will no

longer receive Spent Nuclear Fuel (SNF) and Radioactive

Waste (RW) from operating Navy ships. The CMB shall be

decommissioned with subsequent environmental

remediation.

A concept of RW management at any facility of the

Federal Agency for Atomic Energy, including the CMB in

Gremikha that was transferred to Minatom in 2001, shall

comply with general provisions of the “Concept of the Russian

Minatom on Radioactive Waste Management” put in force

by the Minister’s Order # 475 of 03.08.2000 and take into

account specific features of a given facility.

According to the concept, the RW management scheme

includes:

- collection, sorting, treatment and package of RW

(conditioning) to meet storage and disposal requirements;

- temporary storage, transportation and disposal of

conditioned radioactive waste: short-lived RW packages - in

near-surface facilities (above-ground or up to 100 m deep),

and long-lived RW packages - in deep geological repositories

(300 and more meters deep).

The technical policy in the field of RW management

adopted by Rosatom at the moment reduces to efforts

focused on implementation of phases of processing,

conditioning and temporary storage of RW generating from

nuclear facilities, and postponed decision concerning

implementation of the disposal phase. As a necessary measure

it was decided to temporarily limit the RW management

scheme by the storage phase. No development and

implementation schedule has been officially set for the

disposal phase; therefore regulations define the operating

time of storage facilities (storage period) as 30 - 50 years.

There are plans to build centralized (regional) long-term

storage facilities, so in the near future RW packages will have

to be transported outside the respective sites.

The policy described above defines technical solutions for

the mentioned RW management phases. Newly constructed

facilities are designed for conditioned waste storage, i.e.

RW treated as closed ionization radiation sources. Certified

containers shall be used. Container service life (endurance)

shall not be less than the storage facility operating time. RW

packages will be produced at conditioning facilities, and upon

arrival at a storage facility they shall meet overall Federal

waste acceptance criteria defined by requirements of

storage and disposal phases.

1. Specific features of the facility in Gremikha

When considering specific administrative and technical

solutions on RW management in Gremikha, it is

important to take into account specific conditions formed

as a result of previous operations at the site. The

peculiarities include:

- The facility is subject to decommissioning. The specified

operating time and service life of facility systems and

components have expired; the facility is no longer used for

its initial purpose. It is not planned to extend the facility life

or repurpose the facility. Therefore the capital construction

shall be reduced to a minimum as far as possible.

- The existing facility infrastructure does not allow

fulfilling specified tasks. Conventional RW management

facilities that might be used are not available at the site. RW

is stored in off-design conditions not meeting modern
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Îðãàíèçàöèîííûå è òåõíè÷åñêèå ðåøåíèÿ ïî îáðàùåíèþ ñ ÐÀÎ ïðè ðåàáèëèòàöèè òåððèòîðèè áåðåãîâîé áàçû â
ï. Ãðåìèõà

Administrative and technical solutions on RW management during remediation of the coastal base site in Gremikha

êî òå óñòàíîâêè, êîòîðûå ïîçâîëÿò ìèíèìèçèðîâàòü îáúå-

ìû ÐÀÎ è îáåñïå÷èòü áåçîïàñíîñòü èõ òðàíñïîðòèðîâàíèÿ

â ðåãèîíàëüíûé öåíòð â ãóáå Ñàéäà.

- Îáúåêò ÿâëÿåòñÿ óäàëåííûì è èçîëèðîâàííûì, ïî-

ýòîìó ïåðåðàáîòêà îòõîäîâ íà ìåñòå äîëæíà áûòü ìè-

íèìèçèðîâàíà. Îñíîâíîé îáúåì ðàäèîàêòèâíûõ îòõî-

äîâ ïîñëå êëàññèôèêàöèîííîé ñîðòèðîâêè è óìåíüøå-

íèÿ îáúåìà òðàíñïîðòèðîâàíèÿ (çà ñ÷åò ôðàãìåíòàöèè,

óïîðÿäî÷åííîé óêëàäêè è ïðåäâàðèòåëüíîãî ïðåññîâà-

íèÿ) äîëæåí áûòü óïàêîâàí â êîíòåéíåðû è îòïðàâëåí

íà äàëüíåéøóþ ïåðåðàáîòêó â ðåãèîíàëüíûé öåíòð â

ãóáå Ñàéäà. Ïðè âûáîðå òåõíè÷åñêèõ ðåøåíèé ïî îáðà-

ùåíèþ ñ ÐÀÎ ÒÎÂ‰ÛÂÚ ÓÚ‰‡‚‡Ú¸ ÔÂ‰ÔÓ˜ÚÂÌËÂ ÏÓ·ËÎ¸-

Ì˚Ï, ÎÂ„ÍÓ ‰ÂÏÓÌÚËÛÂÏ˚Ï ÛÒÚ‡ÌÓ‚Í‡Ï, ñðåäñòâàì è

ñîîðóæåíèÿì, íå òðåáóþùèì êàïèòàëüíîãî ñòðîèòåëü-

ñòâà. Óñòàíîâêè äîëæíû áûòü ïðîñòûìè â óïðàâëåíèè,

òðåáîâàòü ìèíèìóìà âñïîìîãàòåëüíûõ ñèñòåì è îáñëó-

æèâàíèÿ, äîëæíà áûòü îáåñïå÷åíà èõ ëåãêàÿ äîñòàâêà è

ñáîðêà. Ñ ó÷åòîì ñóðîâûõ êëèìàòè÷åñêèõ óñëîâèé ìî-

áèëüíûå óñòàíîâêè íåîáõîäèìî ðàçìåùàòü â óêðûòèè

(çäàíèè).

- Áîëüøîå ðàçíîîáðàçèå âèäîâ òâåðäûõ îòõîäîâ. ÒÐÎ

îáúåêòà ðàçëè÷àþòñÿ ïî ìåñòó õðàíåíèÿ, íîìåíêëàòó-

ðå, ðàäèàöèîííûì ïàðàìåòðàì, ôèçèêî-õèìè÷åñêîìó

ñîñòàâó è ìàññîãàáàðèòíûì õàðàêòåðèñòèêàì. Ïîýòîìó

âàæíî ðàñïðåäåëèòü ýòè âèäû îòõîäîâ íà ïîòîêè è îáî-

ñíîâàòü îáðàùåíèå ñ êàæäûì èç âûäåëåííûõ ïîòîêîâ

îòõîäîâ. Äëÿ ðåàëèçàöèè îïòèìàëüíîé ñõåìû îáðàùå-

íèÿ ñ ÐÀÎ ïðèíöèïèàëüíîå çíà÷åíèå ïðèîáðåòàåò ÒËÒ-

ÚÂÏ‡ ÍÎ‡ÒÒËÙËÍ‡ˆËÓÌÌÓÈ ÒÓÚËÓ‚ÍË Ë ÂÂ ÔË·ÓÌÓÂ

Ó·ÂÒÔÂ˜ÂÌËÂ. Íåîáõîäèìî âûáðàòü è îáîñíîâàòü êðè-

òåðèè êëàññèôèêàöèè äëÿ îðãàíèçàöèè ñèñòåìû îïòè-

ìàëüíîé ïîýòàïíîé ñîðòèðîâêè ÐÀÎ.

- Ïðè ðåàáèëèòàöèè òåððèòîðèè è ðàçáîðêå çäàíèé è

ñîîðóæåíèé ïðîãíîçèðóåòñÿ îáðàçîâàíèå óñëîâíî ðàäèî-

àêòèâíûõ îòõîäîâ, êîëè÷åñòâåííûé âêëàä êîòîðûõ ìî-

æåò áûòü çàìåòíûì. Íàëè÷èå óñëîâíî ðàäèîàêòèâíûõ

îòõîäîâ («VLLW») ìîæíî îæèäàòü è ñðåäè íàêîïëåííûõ

ÍÀÎ, óäåëüíàÿ àêòèâíîñòü êîòîðûõ ìîãëà ñíèçèòüñÿ â

ðåçóëüòàòå ðàäèîàêòèâíîãî ðàñïàäà äî çíà÷åíèÿ (è ìå-

íåå) íèæíåé ãðàíèöû îòíåñåíèÿ ê ÐÀÎ. ÄÎˇ ÒÌËÊÂÌËˇ

Ì‡„ÛÁÍË Ì‡ ÒËÒÚÂÏÛ Ó·‡˘ÂÌËˇ Ò “–Œ Ì‡ ˝Ú‡ÔÂ ÒÓÚË-

Ó‚ÍË ÒÎÂ‰ÛÂÚ ‡Á‰ÂÎËÚ¸ ÔÓÚÓÍË ‡‰ËÓ‡ÍÚË‚Ì˚ı Ë ÛÒÎÓ‚-

ÌÓ ‡‰ËÓ‡ÍÚË‚Ì˚ı ÓÚıÓ‰Ó‚. Ïðè ýòîì óñëîâíî ðàäèîàê-

òèâíûå îòõîäû ñ ïåðèîäîì ïîòåíöèàëüíîé îïàñíîñòè

íå áîëåå 100 ëåò ìîãóò áûòü çàõîðîíåíû íåïîñðåäñòâåí-

íî íà îáúåêòå â ñïåöèàëüíûõ ïðèïîâåðõíîñòíûõ ìîãèëü-

íèêàõ óïðîùåííîé êîíñòðóêöèè.

- Â ñîñòàâå ÒÐÎ îáúåêòà èìåþòñÿ äîëãîæèâóùèå îò-

õîäû, ñîäåðæàùèå α-èçëó÷àòåëè è β-, γ-èçëó÷àòåëè – ïðî-

äóêòû àêòèâàöèè (59Ni, 63Ni è äð.). ƒÓÎ„ÓÊË‚Û˘ËÂ –¿Œ

ÚÂ·Û˛Ú ÓÚ‰ÂÎ¸ÌÓ„Ó Ó·‡˘ÂÌËˇ, òàê êàê îíè íå ìîãóò

áûòü çàõîðîíåíû ïðèïîâåðõíîñòíûì ñïîñîáîì, ðåàëè-

çàöèþ êîòîðîãî ðàññìàòðèâàþò â êà÷åñòâå ïåðâîãî ýòà-

ïà ðåøåíèÿ ïðîáëåìû çàõîðîíåíèÿ ÐÀÎ â Ðîññèè. Ïî-

ýòîìó ïðè êëàññèôèêàöèîííîé ñîðòèðîâêå âàæíî âûäå-

ëèòü ýòó ãðóïïó îòõîäîâ â îòäåëüíûå ïîòîêè.

- Íàëè÷èå áîëüøîãî êîëè÷åñòâà êðóïíîãàáàðèòíûõ

îòõîäîâ ÚÂ·ÛÂÚ Ëı Ù‡„ÏÂÌÚ‡ˆËË/ÂÁÍË ‰Ó Ë/ËÎË ÔÓÒÎÂ

ÒÓÚËÓ‚ÍË. Äëÿ ýòîãî ñ ó÷åòîì âèäîâ ÒÐÎ íåîáõîäèìî

èñïîëüçîâàòü îáîðóäîâàíèå íåñêîëüêèõ òèïîâ.

- Áîëüøîå êîëè÷åñòâî ÒÐÎ õðàíèòñÿ áåç óïàêîâêè, à

òå ÒÐÎ, êîòîðûå õðàíÿòñÿ óïàêîâàííûìè, âñëåäñòâèå

íåãåðìåòè÷íîñòè êîíòåéíåðîâ ñîäåðæàò âîäó è íóæ-

äàþòñÿ â åå óäàëåíèè, ÷òî ÚÂ·ÛÂÚ Ó„‡ÌËÁ‡ˆËË ÛÁÎ‡

ÒÛ¯ÍË.

2. ÷ÂÎ¸ Ë Á‡‰‡˜Ë Ó·‡˘ÂÌËˇ Ò –¿Œ

Öåëü îáðàùåíèÿ ñ ÐÀÎ – ñîçäàíèå ñèñòåìû ýêîëîãè÷åñ-

êè áåçîïàñíîãî îáðàùåíèÿ ñ îòõîäàìè ðàçëè÷íûõ óðîâíåé

àêòèâíîñòè è âèäîâ, íàêîïëåííûìè è îáðàçóþùèìèñÿ ïðè

ïðîâåäåíèè êîìïëåêñà ðåàáèëèòàöèîííûõ ðàáîò, ïðè óñ-

ëîâèè ìàêñèìàëüíî âîçìîæíîãî îãðàíè÷åíèÿ âðåäíîãî

âîçäåéñòâèÿ èîíèçèðóþùåãî èçëó÷åíèÿ ÐÀÎ íà ïåðñîíàë,

íàñåëåíèå è îêðóæàþùóþ ñðåäó.

Îñíîâíûìè çàäà÷àìè îáðàùåíèÿ ñ ÐÀÎ ÿâëÿþòñÿ:

- ñòàáèëèçàöèÿ ñóùåñòâóþùåãî ñîñòîÿíèÿ ÒÐÎ, íàêîï-

ëåííûõ íà îòêðûòûõ ïëîùàäêàõ;

- âîññòàíîâëåíèå èëè ñîçäàíèå íîâîé ìèíèìàëüíî

íåîáõîäèìîé èíôðàñòðóêòóðû îáúåêòà, îáåñïå÷èâàþ-

ùåé óñëîâèÿ áåçîïàñíîãî ïðîâåäåíèÿ ðàáîò ïî îáðà-

ùåíèþ ñ ÐÀÎ;

- îáîñíîâàíèå îïòèìàëüíîé ñõåìû îáðàùåíèÿ ñ ÐÀÎ

ñ ó÷åòîì ñïåöèôè÷åñêèõ óñëîâèé îáúåêòà â ï. Ãðåìèõà;

- ñîçäàíèå íà îáúåêòå ñèñòåìû ñáîðà, êëàññèôèêà-

öèîííîé ñîðòèðîâêè, ÷àñòè÷íîé ïåðåðàáîòêè è êîíäè-

öèîíèðîâàíèÿ îòõîäîâ ñ ôîðìèðîâàíèåì óïàêîâîê

ÐÀÎ, îòâå÷àþùèõ òðåáîâàíèÿì íîðìàòèâíîé äîêóìåí-

òàöèè Ðîññèéñêîé Ôåäåðàöèè ïî êðèòåðèÿì ïðèåìëå-

ìîñòè îòõîäîâ äëÿ èõ òðàíñïîðòèðîâàíèÿ â ðåãèîíàëü-

íûé öåíòð â ãóáå Ñàéäà íà ãëóáîêóþ ïåðåðàáîòêó è/èëè

äîëãîâðåìåííîå õðàíåíèå;

- âûáîð óñòàíîâîê (òåõíîëîãèè è îáîðóäîâàíèÿ) ñîð-

òèðîâêè è êîíäèöèîíèðîâàíèÿ îòõîäîâ, ïîçâîëÿþùèõ

äîñòè÷ü îïòèìàëüíîãî ñîêðàùåíèÿ îáúåìà îòõîäîâ äëÿ

èõ òðàíñïîðòèðîâàíèÿ â ðåãèîíàëüíûé öåíòð â ãóáå

Ñàéäà íà ãëóáîêóþ ïåðåðàáîòêó è/èëè äîëãîâðåìåííîå

õðàíåíèå;

- âûäåëåíèå èç âñåãî îáúåìà ðàäèîàêòèâíûõ îòõî-

äîâ ãðóïïû «óñëîâíî ðàäèîàêòèâíûõ» («VLLW») îòõîäîâ,

ñ îáåñïå÷åíèåì óñëîâèé çàõîðîíåíèÿ ýòîé ãðóïïû îò-

õîäîâ íà îáúåêòå â õðàíèëèùàõ ïðèïîâåðõíîñòíîãî òèïà;

- îáåñïå÷åíèå ïåðåðàáîòêè íàêîïëåííûõ è îáðàçó-

þùèõñÿ ÆÐÎ íà ìîäóëüíûõ óñòàíîâêàõ ïåðåðàáîòêè íà

îáúåêòå ñ èñïîëüçîâàíèåì óïðîùåííûõ òåõíîëîãè÷åñ-

êèõ ïðîöåññîâ, ñ ïîëó÷åíèåì óïàêîâîê êîíäèöèîíèðî-

âàííûõ îòõîäîâ, ïðèãîäíûõ äëÿ òðàíñïîðòèðîâàíèÿ â

ðåãèîíàëüíûé öåíòð íà äîëãîâðåìåííîå õðàíåíèå;

- âûáîð è îáîñíîâàíèå èñïîëüçóåìûõ äëÿ ôîðìèðî-

âàíèÿ óïàêîâîê ÐÀÎ ìåòàëëè÷åñêèõ è áåòîííûõ êîíòåé-

requirements, and so it is a source of radioactive

contamination of the environment.

- There are plans to build a centralized complex for high-

level processing of SRW and long-term storage of conditioned

SRW in Saida Bay in the Russian North. Therefore it is

impractical to plan construction of new facilities for high-

level processing of SRW and building the infrastructure

required for the new construction in Gremikha. Only facilities

allowing minimization of RW volumes and safe

transportation of the RW to the Regional Center in Saida

Bay shall be included in the site infrastructure.

- The facility is remote and isolated, therefore on-site

waste processing shall be minimized. The major volume of

radioactive waste shall be packed in containers following

classification sorting and reduction of volume to be

transported (through fragmenting, ordered packing and

pre-compacting) and shipped to the Regional Centre in

Saida Bay for further processing. When selecting RW

management options, preference should be given to mobile

easily demountable plants, facilities and structures that do

not involve capital construction. The plants shall be simple to

operate, easy to deliver and install, require minimum

auxiliary systems and servicing. In view of the severe climatic

conditions, mobile plants shall be installed under cover (in

a building).

- Wide variety of solid waste types. SRW at the facility

differ in storage location, mix, radiation parameters,

physicochemical composition and weight and size

characteristics. Accordingly, it is important to divide these

types of waste into flows and substantiate management

of each identified waste flow. The classification sorting

system and its instrumentation assume fundamental

importance for implementation of the optimal RW

management scheme. Classification criteria shall be

selected and substantiated in order to establish a system

of optimal step-by-step RW sorting.

- Significant volumes of very low level waste (VLLW)

are expected to generate during remediation of the site

and dismantlement of buildings and structures. VLLW may

also be found among the accumulated LLW, which specific

activity might decrease due to radioactive decay to a level

corresponding to the lower limit of qualifying the waste

as RW (or below the limit). In order to reduce the load on

the SRW management system, VLLW flows shall be

separated from other RW flows at the sorting stage. VLLW

with the potential hazard period not over 100 years can

be disposed of directly on the site in special near-surface

repositories of simplified design.

- SRW at the site include long-lived waste containing α-

emitters and β-, γ-emitters, activation products (59Ni, 63Ni

and others).

- Long-lived RW shall be treated separately, since they

cannot be placed in near-surface repositories, which may

be expected to be built as the first phase of solving the

disposal problem in Russia. Therefore it is important to

separate out flows of this waste during the classification

sorting.

- Large volumes of bulky waste shall be fragmented / cut

before and/or after the sorting. Several kinds of such

equipment shall be used depending on SRW types.

- There is a large volume of unpacked SRW, and water

is inside containers with SRW as the containers are leaking,

so a drainage unit is required to remove the water.

2. Purpose and objectives of RW management

The purpose of RW management is to establish a system

for environmentally safe management of waste of various

activity levels and types that had been accumulated before

and are generating in the course of remediation activities

provided that the adverse impact of LRW ionizing radiation

on the workers, public and environment is limited to the

maximum extent possible.

Main RW management objectives include:

- stabilization of the current state of SRW accumulated

in open areas;

- refurbishment of the existing site infrastructure or

construction of a new minimum required one to provide

conditions for safe RW management operations;

- justification of an optimum RW management scheme

in view of specific conditions of the Gremikha site;

- establishment of an on-site system for collection,

classification sorting, partial processing and conditioning

of waste, including forming of RW packages that would

meet RF regulatory requirements in terms of waste

acceptance criteria to allow delivery of the waste to the

Regional Centre in Saida Bay for high-level processing and/

or long-term storage;

- selection of waste sorting and conditioning facilities

(technology and equipment) enabling an optimum

reduction in the waste volume for delivery to the Regional

Centre in Saida Bay for high-level processing and/or long-

term storage;

- separation of VLLW from the total volume of

radioactive waste and providing conditions for on-site

disposal of this group of waste in near-surface

repositories;

- making provisions for processing of accumulated and

generating LRW in modular treatment plants using simplified

processes to produce conditioned waste packages suitable

for delivery to the Regional Centre for long-term storage;

- selection and justification of metal and concrete

containers to be used for producing RW packages meeting

unification, certification, durability and other requirements

of the Russian regulations;

- ensuring safe conditions of on-site temporary storage

of RW packages before their shipment to the Regional

Centre;

- meeting radiation safety requirements at all work stages

including limitation of releases and discharges to the

environment subject to ecological conditions and requirements.
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Îðãàíèçàöèîííûå è òåõíè÷åñêèå ðåøåíèÿ ïî îáðàùåíèþ ñ ÐÀÎ ïðè ðåàáèëèòàöèè òåððèòîðèè áåðåãîâîé áàçû â
ï. Ãðåìèõà

Administrative and technical solutions on RW management during remediation of the coastal base site in Gremikha

íåðîâ, îòâå÷àþùèõ òðåáîâàíèÿì íîðìàòèâíîé äîêóìåí-

òàöèè Ðîññèéñêîé Ôåäåðàöèè;

- îáåñïå÷åíèå áåçîïàñíûõ óñëîâèé âðåìåííîãî õðà-

íåíèÿ óïàêîâîê ÐÀÎ íà îáúåêòå â ï. Ãðåìèõà ïåðåä èõ

îòïðàâêîé â ðåãèîíàëüíûé öåíòð;

- îáåñïå÷åíèå òðåáîâàíèé ðàäèàöèîííîé áåçîïàñíîñ-

òè íà âñåõ ýòàïàõ ïðîâåäåíèÿ ðàáîò, âêëþ÷àÿ îãðàíè÷å-

íèå âûáðîñîâ è ñáðîñîâ â îêðóæàþùóþ ñðåäó ñ ñîáëþäå-

íèåì ýêîëîãè÷åñêèõ óñëîâèé è òðåáîâàíèé.

3. ’‡‡ÍÚÂËÒÚËÍ‡ –¿Œ

“‚Â‰˚Â –¿Œ

Ïðè ýêñïëóàòàöèè ïóíêòà âðåìåííîãî õðàíåíèÿ (ÏÂÕ), â

îñíîâíîì â ïðîöåññå ïðîâåäåíèÿ ïåðåãðóçîê òîïëèâà ÀÏË è

òðàíñïîðòíî-òåõíîëîãè÷åñêèõ îïåðàöèé ïðè îòïðàâêå ÎÒÂÑ

ñ îáúåêòà, îáðàçîâàëèñü òâåðäûå ðàäèîàêòèâíûå îòõîäû,

êîòîðûå äî ñèõ ïîð òàì íàõîäÿòñÿ. Ïî óðîâíþ óäåëüíîé àê-

òèâíîñòè ïðåäñòàâëåíû âñå êàòåãîðèè îòõîäîâ – ÂÀÎ, ÑÀÎ,

ÍÀÎ. Îöåíêà îáùåãî êîëè÷åñòâà ÒÐÎ ïðèâåäåíà â òàáë. 1.

Íàêîïëåííûå íà îáúåêòå òâåðäûå ðàäèîàêòèâíûå

îòõîäû ðàçëè÷àþòñÿ ïî ìàññîãàáàðèòíûì õàðàêòåðèñòè-

êàì, ôèçèêî-õèìè÷åñêîìó ñîñòàâó, óðîâíþ óäåëüíîé àê-

òèâíîñòè (íèçêî-, ñðåäíå- è âûñîêîàêòèâíûå) è ðàäèîíóê-

ëèäíîìó ñîñòàâó (ñîäåðæàíèþ äîëãîæèâóùèõ è êîðîòêî-

æèâóùèõ α- è β-, γ-èçëó÷àòåëåé).

Îáùèé îáúåì íàêîïëåííûõ òâåðäûõ ðàäèîàêòèâíûõ

îòõîäîâ ñîñòàâëÿåò îêîëî 1500 ì3, èç íèõ íèçêîàêòèâíûõ

– îêîëî 86%, ñðåäíåàêòèâíûõ – îêîëî 13%, âûñîêîàêòèâ-

íûõ – îêîëî 0,5%.

Ïî ñïîñîáàì è ìåñòó õðàíåíèÿ ìîæíî âûäåëèòü ñëå-

äóþùèå ãðóïïû ÒÐÎ:

- îòõîäû, êîòîðûå õðàíÿòñÿ íàâàëîì áåç óïàêîâêè íà

îòêðûòûõ ïëîùàäêàõ;

- îòõîäû, êîòîðûå õðàíÿòñÿ íà îòêðûòûõ ïëîùàäêàõ â

êîíòåéíåðàõ;

- îòõîäû, êîòîðûå õðàíÿòñÿ íàâàëîì áåç óïàêîâêè â

çàãëóáëåííûõ õðàíèëèùàõ (åìêîñòè, íå ïðåäíàçíà÷åííûå

äëÿ õðàíåíèÿ ÒÐÎ);

- îòõîäû, êîòîðûå õðàíÿòñÿ â çäàíèÿõ è ñîîðóæåíèÿõ,

íå èìåþùèõ ñòàòóñà õðàíèëèùà.

¬ÚÓË˜Ì˚Â “–Œ, Ó·‡ÁÛ˛˘ËÂÒˇ ÔË Ó·‡˘ÂÌËË Ò

ÍÓÌÚÂÈÌÂ‡ÏË Œfl“ Ë “–Œ

Ïðè ïðîâåäåíèè ðàáîò íà ÏÂÕ â ï. Ãðåìèõà ïðåäïîëà-

ãàåòñÿ îáðàçîâàíèå òâåðäûõ âòîðè÷íûõ ðàäèîàêòèâíûõ

îòõîäîâ.

Îðèåíòèðîâî÷íîå êîëè÷åñòâî âòîðè÷íûõ ÒÐÎ, îáðà-

çîâàíèå êîòîðûõ îæèäàåòñÿ çà âðåìÿ ïðîâåäåíèÿ ðàáîò

ïî ðåàáèëèòàöèè ÏÂÕ, äîñòèãàåò 1000 ì3.

3. Characteristic of radioactive waste

SRW

SRW was produced during TSF operation, mainly from

refueling of nuclear powered submarines and Spent Fuel

Assemblies management for removal from the site, and

thus far remains on the site. All waste categories by the

specific activity level - High-level waste (HLW), intermediate-

level waste (ILW) and low-level waste (LLW) - are

represented. The estimated total volume of SRW is shown

in Table 1.

SRW accumulated on the site differs in weight and size

characteristics, physicochemical composition, specific activity

level (low-, intermediate- and high-level waste), and

radionuclide composition (long- and short-lived α- and β-, γ-
emitter content).

The total volume of accumulated SRW is about 1500 m3,

about 86% of which is low-level waste, about 13% -

intermediate-level waste, and about 0,5% - high-level waste.

The following SRW groups may be identified by storage

methods and places:

- unpacked waste stored in bulk in open areas;

- waste stored in containers in open areas;

- unpacked waste stored in bulk in buried storages (tanks

not intended for SRW storage);

- waste stored in buildings and structures that do not

have a status of storage facilities.

Secondary SRW generated from handling SNF and

SRW containers

The generation of the secondary SRW is expected by

carrying out the operations at Gremikha TSF.

The rough volume of the secondary SRW throughout the

TSF remediation activities is expected to be up to 1000 m3.

LRW

The total volume of LRW liquid accumulated at the TSF

Table 2 below shows the total volume of LRW

accumulated on the site based on analysis of data obtained

from radiation surveys of LRW storage places in Gremikha.

Total volume of generating LRW

The following process and non-process secondary LRW

will be generated during operations on SNF and SRW removal

from places of their accumulation and preparation for

shipment outside the site:

- LRW from the cooldown and drainage unit;

- Low-level waste: decontamination solutions and waters

from decontamination of equipment, vehicles and rooms,

shower and other waters from change rooms;

- Low-level storm sewerage waters.

Volumes and characteristics of the LRW are shown in

Table 3 below.

At the moment the volume of LRW accumulated on the

“‡·ÎËˆ‡ 1. Îöåíêà îáùåãî êîëè÷åñòâà ÒÐÎ íà ÏÂÕ Table 1. Estimation of the Total Volume of SRW at the TSF

Ìåñòî íàõîæäåíèÿ
ÒÐÎ

Îáúåêò ÒÐÎ
Îáúåì
ÒÐÎ,
ì3

Ìàññà, ò

Óäåëüíàÿ
àêòèâíîñòü

(óðîâíè
èçëó÷åíèÿ)

Êàòåãîðèÿ ïî
ÑÏÎÐÎ-2002

Õðàíèëèùà ÒÐÎ

Õðàíèëèùà ÆÐÎ

Ïëàâó÷àÿ åìêîñòü
ÏÅÊ-50

Äâà âíåøíèõ
ïðèÿìêà

Ìîíæóñíàÿ
ïëîùàäêà

Åìêîñòè â
õðàíèëèùàõ ÒÐÎ

Ïëîùàäêà
äåçàêòèâàöèè

ÏÂÕÒÐÎ

Ìåòàëëè÷åñêèå êîíòåéíåðû â
òåõíîëîãè÷åñêîì çàëå

Ìåòàëëè÷åñêèå êîíòåéíåðû â
«ñàðêîôàãå»
2 øò. 1,5 ì3

(ãèëüçû òåðìîïàð è ÑÓÇ)

Òðóáîïðîâîäû, àðìàòóðà,
íàñîñû íà ïîëó ïîäâàëà è
òðóáíîãî êîðèäîðà

Öåìåíòèðîâàííûå ÆÐÎ íà 1
ýòàæå - 2 áî÷êè ïî 200 ë

Ñìåííûå ôèëüòðû óñòàíîâêè
î÷èñòêè ÆÐÎ «Ïîòîê»

Åìêîñòè äëÿ ÆÐÎ

Ãèëüçû òåðìîïàð è ÑÓÇ

Áåòîííûå êîíòåéíåðû

Ñòàëüíûå êîíòåéíåðû

Êîíòåéíåð äëÿ ñòåðæíåé ÑÓÇ
(2 øò. ïîðîæíèå)

Êîíòåéíåð òèï 11
(1 øò. ïîðîæíèé)

Êîíòåéíåð ñ ÒÐÎ,íåêîíòåéíå-
ðèçèðîâàííûå ÒÐÎ

525

3

5

0,4

–

~200

2

10

–

Äî 400

–

–

~82

–

–

–

–

–

~180

–

50

–

–

–

–

–

–

–

Äî 8⋅105 Áê/êã
(íàñîñû)

Äî 120 ìêÝâ/÷

Äî 220 ìêÝâ/÷

Äî 6⋅105 Áê/êã
(Äî 35 ìêÝâ/÷)

Äî 170 Ýâ/÷

Äî 2⋅106 Áê/êã

–

–

–

–

–

ÍÀÎ
ÑÀÎ

ÂÀÎ
ÑÀÎ

ÍÀÎ

ÍÀÎ

ÍÀÎ

ÍÀÎ

ÂÀÎ
ÑÀÎ
ÍÀÎ

ÑÀÎ
ÍÀÎ

ÑÀÎ
ÍÀÎ

–

–

–

ÂÀÎ
ÑÀÎ
ÍÀÎ

SRW location SRW description
SRW

volume,
m3

Mass, t

Specific
activity

(radiation
levels)

Category
according to
SPORO-2002

SRW storage

LRW storage

PEK-50 Floating
tank

Two sinks outside
the building

Montejus area

ÅTanks in the SRW
storage facilities

Decontamination
area

Open Pad
Temporary
Storage Site

Metal containers in the process
hall

Metal containers in the “sarcopha-
gus”. 2 containers 1,5 m3 each
(thermocouple cases and Control
and protection system rod -CPS)

Pipes, fittings, deposits on the
floor of the basement
and pipe lane

Cement-grouted LRW on the first
floor – 2 drums 200 l each

Disposable filters from the
“Potok” LRW treatment plant

LRW tanks

Thermocouple cases and CPS

Concrete containers

Steel containers

Container for CPS rods
(2 empty containers)

Container of type 11
(1 empty container)

Containers with SRW, bulk SRW

525

3

5

0,4

–

~200

2

10

–

Up to
400

–

–

~82

–

–

–

–

–

~180

–

50

–

–

–

–

–

–

–

Up to 8⋅105 Bq/kg
(deposits)

Up to 120 μSv/h

Up to 220 μSv/h

Up to 6⋅105 Áê/êã
(Up to 35 μSv/h)

Up to 170 Sv/h

Up to 2⋅106 Bq/kg

–

–

–

–

–

LLW
ILW

HLW
ILW

LLW

LLW

LLW

LLW

HLW
ILW
LLW

ILW
LLW

ILW
LLW

–

–

–

HLW
ILW
LLW
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Administrative and technical solutions on RW management during remediation of the coastal base site in Gremikha

ΔË‰ÍËÂ –¿Œ

Œ·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó ÊË‰ÍËı ‡‰ËÓ‡ÍÚË‚Ì˚ı ÓÚıÓ‰Ó‚,

Ì‡ÍÓÔÎÂÌÌ˚ı Ì‡ œ¬’

Äàííûå ïî îáùåìó êîëè÷åñòâó íàêîïëåííûõ íà îáúåê-

òå ÆÐÎ, ïîëó÷åííûå â ðåçóëüòàòå ðàäèàöèîííîãî îáñëå-

äîâàíèÿ îáúåêòîâ õðàíåíèÿ ÆÐÎ â ï. Ãðåìèõà, ïðèâåäå-

íû â òàáë. 2.

Œ·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó Ó·‡ÁÛ˛˘ËıÒˇ Δ–Œ

Â ïðîöåññå âûïîëíåíèÿ ðàáîò ïî óäàëåíèþ ÎßÒ è ÒÐÎ

èç ìåñò íàêîïëåíèÿ è ïîäãîòîâêå èõ ê âûâîçó çà ïðåäåëû

îáúåêòà îáðàçóþòñÿ âòîðè÷íûå òåõíîëîãè÷åñêèå è íåòåõ-

íîëîãè÷åñêèå æèäêèå ðàäèîàêòèâíûå îòõîäû:

- ÆÐÎ èç ìîäóëÿ ðàçìîðîçêè è îñóøêè;

- íèçêîàêòèâíûå îòõîäû: äåçàêòèâàöèîííûå ðàñòâîðû

è âîäû îò äåçàêòèâàöèè îáîðóäîâàíèÿ, òðàíñïîðòíûõ

ñðåäñòâ è ïîìåùåíèé; äóøåâûå è äðóãèå âîäû èç ñàíïðî-

ïóñêíèêîâ;

- íèçêîàêòèâíûå âîäû äîæäåâîé êàíàëèçàöèè.

Êîëè÷åñòâî è õàðàêòåðèñòèêè ýòèõ ÆÐÎ ïðèâåäåíû â

òàáë. 3.

Ïî îöåíêàì â íàñòîÿùåå âðåìÿ îáúåì íàêîïëåííûõ

ÆÐÎ íà îáúåêòå ñîñòàâëÿåò íå ìåíåå 320 ì3 áåç ó÷åòà

ÆÐÎ â ïëàâeìêîñòÿõ ÏÅÊ-50. Â ïðîöåññå ðàáîò ïî ðåàáè-

ëèòàöèè îáúåêòà ïðåäïîëàãàåòñÿ îáðàçîâàíèå íå áîëåå

1000 ì3/ãîä ÆÐÎ â îñíîâíîì íèçêîãî óðîâíÿ àêòèâíîñòè.

4. Œ„‡ÌËÁ‡ˆËÓÌÌ˚Â Ë ÚÂıÌË˜ÂÒÍËÂ Â¯ÂÌËˇ ÔÓ

Ó·‡˘ÂÌË˛ Ò –¿Œ ÔË Â‡·ËÎËÚ‡ˆËË ÚÂËÚÓËË

·ÂÂ„Ó‚ÓÈ ·‡Á˚ ‚ Ô. √ÂÏËı‡

4.1.  ÓÌˆÂÔÚÛ‡Î¸Ì‡ˇ ÒıÂÏ‡ Ó·‡˘ÂÌËˇ Ò

‡ÁÎË˜Ì˚ÏË ‚Ë‰‡ÏË –¿Œ

Àíàëèç ñïåöèôèêè óñëîâèé ðåàáèëèòàöèè îáúåêòà

ïîçâîëèë âûðàáîòàòü êîíêðåòíûå êîíöåïòóàëüíûå ïîëî-

æåíèÿ ñõåìû îáðàùåíèÿ ñ ÐÀÎ è íàìåòèòü îðãàíèçàöè-

îííûå è òåõíè÷åñêèå ðåøåíèÿ ïî åå ðåàëèçàöèè.

Îñíîâíûå êðèòåðèè âûáîðà îðãàíèçàöèîííûõ è òåõ-

íè÷åñêèõ ðåøåíèé ïî îáðàùåíèþ ñ ÐÀÎ:

- ïðîñòîòà, îòðàáîòàííîñòü, ýôôåêòèâíîñòü ïðèìåíÿ-

åìûõ òåõíîëîãèé è ïðîöåññîâ â ñî÷åòàíèè ñ îáåñïå÷åíè-

åì ßÐÁ;

- ìèíèìèçàöèÿ ââåäåíèÿ íîâûõ êàïèòàëüíûõ ñòðîå-

íèé;

- ìèíèìèçàöèÿ ýòàïîâ òåõíîëîãè÷åñêîãî ïðîöåññà îá-

ðàùåíèÿ ñ ÐÀÎ ñ îáåñïå÷åíèåì íîðì òðàíñïîðòèðîâà-

íèÿ è êðèòåðèåâ ïðèåìëåìîñòè â ðåãèîíàëüíûå öåíòðû

äëÿ ïîñëåäóþùåé ðàáîòû;

- óíèôèêàöèÿ è ìèíèìèçàöèÿ íîìåíêëàòóðû êîíòåé-

íåðîâ, èñïîëüçóåìûõ â ÒÒÑ.

Êîíöåïòóàëüíàÿ ñõåìà îáðàùåíèÿ ñ íàêîïëåííûìè è

âíîâü îáðàçóþùèìèñÿ ÐÀÎ â ôèëèàëå ¹ 2 «Ñåâ ÐÀÎ»

ïðåäñòàâëåíà íà ðèñ. 1.

Ïðåäëîæåííàÿ êîíöåïòóàëüíàÿ ñõåìà ïðåäóñìàòðè-

âàåò ñëåäóþùèå îñíîâíûå îðãàíèçàöèîííûå è òåõíè÷åñ-

êèå ìåðîïðèÿòèÿ:

- ïåðåðàáîòêó ÆÐÎ íà îáúåêòå íà ìîäóëüíûõ óñòàíîâ-

êàõ ñ ïðèìåíåíèåì ïðîñòûõ òåõíîëîãèé è ïîëó÷åíèåì â

êà÷åñòâå êîíå÷íîãî ïðîäóêòà ïåðåðàáîòêè öåìåíòèðî-

âàííûõ êîíöåíòðàòîâ ÆÐÎ, óïàêîâàííûõ â çàùèòíûå áå-

òîííûå êîíòåéíåðû, ñåðòèôèöèðîâàííûå äëÿ òðàíñïîð-

òèðîâàíèÿ â ðåãèîíàëüíûé öåíòð è õðàíåíèÿ â íàçåì-

íûõ äîëãîâðåìåííûõ õðàíèëèùàõ íà òåððèòîðèè ðåãèî-

íàëüíîãî öåíòðà;

- ñáîð (èçâëå÷åíèå èç íåîðãàíèçîâàííûõ ìåñò õðàíå-

íèÿ) è êëàññèôèêàöèîííóþ ñîðòèðîâêó ÒÐÎ, íàõîäÿùèõ-

ñÿ íà õðàíåíèè áåç óïàêîâîê ñ âûäåëåíèåì:

• âûñîêî- è ñðåäíåàêòèâíûõ ÒÐÎ, ñîäåðæàùèõ äîëãî-

æèâóùèå íóêëèäû (ÄÆÍ);

• íèçêîàêòèâíûõ ÒÐÎ, ñîäåðæàùèõ ÄÆÍ;

• ñðåäíå- è íèçêîàêòèâíûõ ÒÐÎ, ñîäåðæàùèõ êîðîòêî-

æèâóùèå íóêëèäû (ÊÆÍ);

• óñëîâíî ðàäèîàêòèâíûõ ÒÐÎ (VLLW);

- ôðàãìåíòàöèþ è îìîíîëè÷èâàíèå öåìåíòíûì ðà-

ñòâîðîì íå ïîäëåæàùèõ äàëüíåéøåé ïåðåðàáîòêå âûñî-

êî- è ÷àñòè ñðåäíåàêòèâíûõ ÒÐÎ, ñîäåðæàùèõ ÄÆÍ, ñ ôîð-

ìèðîâàíèåì óïàêîâîê, ïðèãîäíûõ äëÿ òðàíñïîðòèðîâà-

íèÿ è äîëãîâðåìåííîãî õðàíåíèÿ â õðàíèëèùàõ ðåãèî-

íàëüíîãî öåíòðà;

- ôðàãìåíòàöèþ è ïðåäâàðèòåëüíóþ ïîäïðåññîâêó

÷àñòè (ìÿãêèõ ÒÐÎ) íèçêîàêòèâíûõ ÒÐÎ, ñîäåðæàùèõ ÄÆÍ,

ñðåäíå- è íèçêîàêòèâíûõ ÒÐÎ, ñîäåðæàùèõ ÊÆÍ, ñ ôîð-

ìèðîâàíèåì óïàêîâîê, ñåðòèôèöèðîâàííûõ äëÿ òðàíñ-

ïîðòèðîâàíèÿ äàííîé ãðóïïû ÒÐÎ íà ïåðåðàáîòêó â ðå-

ãèîíàëüíûé öåíòð â ãóáå Ñàéäà;

- çàõîðîíåíèå â ïðèïîâåðõíîñòíîì ìîãèëüíèêå íà

îáúåêòå â ï. Ãðåìèõà óñëîâíî ðàäèîàêòèâíûõ ÒÐÎ

(VLLW);

- óïàêîâêó ÒÐÎ, õðàíÿùèõñÿ â êîíòåéíåðàõ è èìåþùèõ

ïàñïîðòà êà÷åñòâà, â ñåðòèôèöèðîâàííûå òðàíñïîðòíûå

êîíòåéíåðû äëÿ îòïðàâêè íà ïåðåðàáîòêó â ðåãèîíàëü-

íûé öåíòð â ãóáå Ñàéäà.

4.2. Œ·‡˘ÂÌËÂ Ò Δ–Œ

Â ñîîòâåòñòâèè ñ ðåøåíèÿìè, ïðèíÿòûìè â Îáîñíîâà-

íèè èíâåñòèöèé (ÎÁÈÍ), ïðè ðàçðàáîòêå òåõíè÷åñêèõ ðå-

øåíèé ïî îáðàùåíèþ ñ ÆÐÎ ðàññìàòðèâàþòñÿ äâà îñíîâ-

íûõ âàðèàíòà:

site is estimated as at least 320 m3 if LRW in PEK-50 floating

tanks is excluded. It is expected that low-level LRW will be

mostly generated at a rate of 1000 m3/y maximum during

the facility remediation activities.

4. Administrative and technical solutions on RW

management during remediation of the coastal base

site in Gremikha

4.1. Conceptual scheme of RW management

Analysis of the peculiarity of the site remediation

conditions allowed developing a conceptual framework of

the RW management scheme and outlining administrative

and technical solutions for implementation of the scheme.

The administrative and technical solutions on RW

management were selected on the basis of the following

criteria:

- Technologies and processes to be used shall be simple,

proven, efficient and shall ensure nuclear and radiation

safety.

- Minimum construction of permanent buildings.

- Minimum number of steps in the RW management

process along with meeting acceptance criteria and

regulations relating to transportation to regional centers

for subsequent operations.

- Unification and minimization of a range of containers

used in transportation and management schemes.

The conceptual flow chart of handling RW accumulated

and generating at SevRAO Branch #.2 is presented in Fig. 1.

The proposed conceptual scheme provides for the

following basic technical and administrative measures:

- LRW treatment in modular plants using simple processes

with a final product in the form of cement-grouted LRW

concentrate packed in shielding concrete containers certified

for transportation to the Regional Centre and long-term

above-ground storage at the Regional Centre site;

- Collection (removal from non-organized storage places)

and classification sorting of SRW in storage with separation

of:

• high- and intermediate SRW containing LLN,

• low-level SRW containing LLN,

• intermediate- and low-level SRW containing SLN,

• very low-level SRW (VLLW).

- fragmentation and grouting of high-level SRW and part

of intermediate-level SRW containing LLN that are not

subject to further processing, and preparation of packages

suitable for transportation and long-term storage in storage

facilities of the Regional Centre,

- fragmentation and pre-compaction of a part of low-

level SRW containing LLN, and intermediate- and low-level

SRW containing SLN (soft SRW), and preparation of packages

certified for transportation of this class of SRW to the

Regional Centre in Saida Bay for processing,

- disposal of very low-level SRW in a near-surface

repository at the Gremikha site,

- packing of containerized SRW having passports of quality

in certified shipping casks for delivery to the Regional Centre

in Saida Bay for processing.

4.2. LRW management

According to options adopted in the OBIN when

developing technical solutions on LRW management, the

following two basic options of LRW management are

considered:

- option 1 – removal of all accumulated and generating

LRW from the TSF;

- option 2 – processing of all accumulated and generating

LRW at the TSF.

The conceptual flow chart for the LRW management

options is presented in Fig. 2.

The process of management of low- and intermediate-level

low- and high-salt LRW according to option 1 provides for

preparation of the LRW for removal by ship to Zvezdochka

and/or Atomflot and includes the following steps:

- collection of LRW;

- interim storage and neutralization;

- pH adjustment (if necessary);

- sedimentation of suspensions, formation of decantate

and sediment;

- compaction of the sediment;

- cement grouting of the sediment;

- cement grouting of interiors of shielding concrete

containers;

- interim storage of the containers with the grouted

sediment;

- transportation of the concrete containers to the

Regional Centre in Saida Bay for long-term storage;

- delivery of the decantate to a ship intended for

transportation of LRW.

The process of the same LRW management according to

the second option will include the following steps:

- collection of LRW;

- interim storage and neutralization;

- sedimentation of suspensions and compaction of the

sediment;

“‡·ÎËˆ‡ 2. Îáùåå êîëè÷åñòâî íàêîïëåííûõ ÆÐÎ
Table 2. The Total Volume of Accumulated LRW

* Áåç ó÷åòà ÆÐÎ  â ïëàâåìêîñòÿõ ÏÅÊ-50.

*

260

60

0,25

Ìåñòî íàõîæäåíèÿ ÆÐÎ Êàòåãîðèÿ ïî
ÑÏÎÐÎ-2002

Åìêîñòè äëÿ ÆÐÎ; ïðèÿìêè 1 è 2; ïðèåìíûå ãíåçäà
1, 2, 4; ÏÂÕÒÐÎ.*

Îáúåì
ÆÐÎ, ì3

ÂÀÎ

ÍÀÎ

ÑÀÎ

LRW
volume, m3

Category according
to SPORO-2002

LRW location

LRW tanks; sinks Nos. 1&2; receptacles 1, 2&4; Open
Pad.*

HLW

260

60

0,25

LLW

ILW
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- âàðèàíò 1 – âûâîç âñåõ íàêîïëåííûõ è îáðàçóþùèõñÿ

ÆÐÎ ñ ÏÂÕ;

- âàðèàíò 2 – ïåðåðàáîòêà âñåõ íàêîïëåííûõ è îáðàçó-

þùèõñÿ ÆÐÎ íà ÏÂÕ.

Ïðèíöèïèàëüíàÿ ñõåìà âàðèàíòîâ îáðàùåíèÿ ñ ÆÐÎ

èçîáðàæåíà íà ðèñ.2.

Òåõíîëîãèÿ îáðàùåíèÿ ñ íèçêî- è ñðåäíåàêòèâíûìè

ìàëîñîëåâûìè è âûñîêîñîëåâûìè ÆÐÎ ïî âàðèàíòó 1

îáåñïå÷èâàåò ïîäãîòîâêó ÆÐÎ ê âûâîçó ñóäíîì íà ÔÃÓÏ

 «ÖÑ«Çâåçäî÷êà» è/èëè ÔÃÓÏ «Àòîìôëîò». Ïîäãîòîâêà

ÆÐÎ ïðåäóñìàòðèâàåò ïðîâåäåíèå ñëåäóþùèõ òåõíîëî-

ãè÷åñêèõ îïåðàöèé:

- ñáîð ÆÐÎ;

- âðåìåííîå õðàíåíèå, óñðåäíåíèå;

- êîððåêòèðîâêó ðÍ (ïðè íåîáõîäèìîñòè);

- îñàæäåíèå âçâåñåé, ïîëó÷åíèå äåêàíòàòà è îñàäêà;

- óïëîòíåíèå îñàäêà;

- öåìåíòèðîâàíèå îñàäêà;

- çàëèâêó öåìåíòíîãî ðàñòâîðà â çàùèòíûå áåòîííûå

êîíòåéíåðû;

- âðåìåííîå õðàíåíèå êîíòåéíåðîâ öåìåíòèðîâàí-

íîãî îñàäêà;

- òðàíñïîðòèðîâàíèå áåòîííûõ êîíòåéíåðîâ íà äîëãî-

âðåìåííîå õðàíåíèå â ðåãèîíàëüíûé öåíòð â ãóáå Ñàéäà;

- ïåðåäà÷ó äåêàíòàòà íà ñóäíî äëÿ ïåðåâîçêè ÆÐÎ.

Òåõíîëîãèÿ îáðàùåíèÿ ñ ÆÐÎ ïî âàðèàíòó 2 âêëþ÷à-

åò ñëåäóþùèå òåõíîëîãè÷åñêèå îïåðàöèè:

- ñáîð ÆÐÎ;

- âðåìåííîå õðàíåíèå, óñðåäíåíèå;

- îñàæäåíèå âçâåñåé è óïëîòíåíèå îñàäêà;

- ïåðåðàáîòêó îñâåòëåííûõ ÆÐÎ ìåòîäîì óïàðèâà-

íèÿ íà ìîäóëüíîé óñòàíîâêå;

- öåìåíòèðîâàíèå îñàäêà è êîíöåíòðàòîâ îò óïàðèâà-

íèÿ ÆÐÎ;

- êîíòðîëüíóþ äîî÷èñòêó êîíäåíñàòà îò óïàðèâàíèÿ

ñðåäíåàêòèâíûõ ÆÐÎ íà ñåëåêòèâíûõ ñîðáåíòàõ;

- treatment of clarified LRW by evaporation in a modular

plant;

- cement grouting of the sediment and concentrates

produced by the LRW evaporation;

- check post-treatment of the condensate from evaporation

of intermediate-level LRW using selective sorbents;

- cement grouting of interiors of shielding concrete

containers;

- interim storage of the containers with the grouted

sediment,

- transportation of the concrete containers to the

Regional Centre in Saida Bay for long-term storage;

discharge of purified LRW into household sewerage or

recycling.

Analysis of comparison criteria for the above options has

shown advantages of option 2 over option 1 mostly due to

significant administrative and technical difficulties with

making arrangements for safe transportation of LRW by

sea to other facilities for processing.

Based on the estimated total volume of accumulated

LRW (at least 320 m3) and volumes of LRW generating

annually in the course of remediation activities (1000 m3/y

maximum), the average output of the LRW treatment

facility was estimated at 300–400 liters per hour.

It is proposed to use a modular evaporation plant as a

basic LRW concentration unit. The presence of surface-active

substances (SAS) in LRW may have a significant effect on the

evaporation plant performance. Sampling and analysis of

accumulated LRW demonstrated the absence of SAS in the

LRW. To preclude any SAS content in LRW generated every

year, it is suggested that SAS-free decontamination solutions

and detergents should be used in the operations, so that SAS

do not affect the evaporation process.

Collection tanks will be used for LRW interim storage

“‡·ÎËˆ‡ 3. Êîëè÷åñòâî è õàðàêòåðèñòèêà âòîðè÷íûõ ÆÐÎ Table 3. Volume and characteristic of the secondary LRW

Рис. 1. Концептуальная схема обращения с РАО в филиале № 2 «СевРАО» Fig. 1. Conceptual Flow Chart of RW Management at SevRAO, Branch #.2
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- çàëèâêó öåìåíòíîãî ðàñòâîðà â çàùèòíûå áåòîííûå

êîíòåéíåðû;

- âðåìåííîå õðàíåíèå êîíòåéíåðîâ öåìåíòèðîâàí-

íîãî îñàäêà;

- òðàíñïîðòèðîâàíèå áåòîííûõ êîíòåéíåðîâ íà äîë-

ãîâðåìåííîå õðàíåíèå â ðåãèîíàëüíûé öåíòð â ãóáå

Ñàéäà;

- ñëèâ î÷èùåííûõ ÆÐÎ â õîçáûòîâóþ êàíàëèçàöèþ äëÿ

ïåðåäà÷è íà ïîâòîðíîå èñïîëüçîâàíèå.

Àíàëèç êðèòåðèåâ ñðàâíåíèÿ ïðåäñòàâëåííûõ âàðè-

àíòîâ ïîêàçàë ïðåèìóùåñòâî âàðèàíòà 2 ïî ñðàâíåíèþ ñ

âàðèàíòîì 1 â îñíîâíîì âñëåäñòâèå çíà÷èòåëüíûõ îðãà-

íèçàöèîííûõ è òåõíè÷åñêèõ ñëîæíîñòåé îáåñïå÷åíèÿ áå-

çîïàñíîãî òðàíñïîðòèðîâàíèÿ ÆÐÎ ìîðñêèì òðàíñïîð-

òîì íà äðóãèå îáúåêòû äëÿ ïåðåðàáîòêè.

Ñ ó÷åòîì îáùåãî îáúåìà íàêîïëåííûõ ÆÐÎ (íå ìå-

íåå 320 ì3) è îáúåìîâ åæåãîäíî îáðàçóþùèõñÿ ÆÐÎ â

ïðîöåññå âûïîëíåíèÿ ðàáîò ïî ðåàáèëèòàöèè (íå áîëåå

1000 ì3 /ãîä) îïðåäåëåíà ñðåäíÿÿ ïðîèçâîäèòåëüíîñòü óñ-

òàíîâêè ïåðåðàáîòêè ÆÐÎ – 300–400 ë/÷.

Â êà÷åñòâå îñíîâíîãî àïïàðàòà êîíöåíòðèðîâàíèÿ

ÆÐÎ ïðåäëàãàåòñÿ èñïîëüçîâàòü ìîäóëüíóþ âûïàðíóþ

óñòàíîâêó. Ýôôåêòèâíîñòü ðàáîòû âûïàðíîé óñòàíîâêè

ñóùåñòâåííî çàâèñèò îò íàëè÷èÿ ïîâåðõíîñòíî-àêòèâíûõ

âåùåñòâ (ÏÀÂ) â ÆÐÎ. Âçÿòûå ïðîáû è àíàëèçû íàêîï-

ëåííûõ ÆÐÎ ïîêàçàëè îòñóòñòâèå â íèõ ÏÀÂ. Äëÿ èñêëþ-

÷åíèÿ ñîäåðæàíèÿ ÏÀÂ â åæåãîäíî îáðàçóþùèõñÿ ÆÐÎ â

ïðîöåññå âûïîëíåíèÿ ðàáîò ïðåäëîæåíî èñïîëüçîâàòü

äåçàêòèâèðóþùèå è ìîþùèå ðàñòâîðû, íå ñîäåðæàùèå

ÏÀÂ, ÷òîáû èñêëþ÷èòü èõ âëèÿíèå íà ïðîöåññ âûïàðèâà-

íèÿ ÆÐÎ.

Âðåìåííîå õðàíåíèå è óñðåäíåíèå ÆÐÎ, à òàêæå ñáîð

î÷èùåííûõ ÆÐÎ äëÿ ïðîâåäåíèÿ êîíòðîëÿ àêòèâíîñòè

ïåðåä ñáðîñîì â õîçÿéñòâåííî-áûòîâóþ êàíàëèçàöèþ

áóäåò ïðîèçâîäèòüñÿ ñ ïðèìåíåíèåì åìêîñòåé-ñáîðíè-

êîâ. Â êà÷åñòâå åìêîñòåé-ñáîðíèêîâ ïðåäïîëàãàåòñÿ èñ-

ïîëüçîâàòü èìåþùèåñÿ íà «ÑåâÐÀÎ» êîíòåéíåðû-öèñòåð-

íû ÈÌÎ-5 âìåñòèìîñòüþ 20 ì3.

Â ïðîöåññå ðàçðàáîòêè àïïàðàòóðíûõ ñõåì ïåðåðàáîò-

êè ÆÐÎ áûëà òàêæå ïðîàíàëèçèðîâàíà âîçìîæíîñòü èñ-

ïîëüçîâàíèÿ ñóùåñòâóþùèõ óñòàíîâêè öåìåíòèðîâàíèÿ

«ÌÓÖ» è óñòàíîâêè ñîðáöèîííîé î÷èñòêè (ñåëåêòèâíîé

and neutralization and for collection of treated LRW for

checking activity prior to discharge into the household

sewerage system. It is proposed to use IMO-5 tank containers

of volume 20 m3 available at SevRAO as collection tanks.

By developing LRW treatment flow charts, the possibility

of using the existent MUC cementing plant and the EKO-2

LRW sorption treatment (selective sorption) plant was

assessed. For a number of reasons it was considered that

these plants could not be used in the new LRW treatment

processes. The MUC cementing plant is designed for

operations with cement compound with the highest activity

of 106Bq/kg which is insufficient, and the EKO-2 plant does

not meet current safety requirements.

It is proposed to install process equipment for LRW

treatment according to options 1 and 2 in free rooms of existing

building where the EKO-2 plant is located and in a newly

constructed annex to this building in place of the existent annex

(to be demolished). The layout of buildings and structures of

the LRW management system is shown in Fig. 3.

After refurbishment of the EKO-2 plant building, it will

accommodate:

- a section for LRW unloading from a tank lorry;

- purified LRW control tanks;

- area for buffer storage of drums with low-level

cemented LRW;

- modular gas-cleaning process equipment;

- auxiliary systems equipment.

The annex is intended for:

- units of plants for LRW preparation for treatment;

- LRW cementing plant;

- area for reloading of drums with cement compound;

- purified LRW control tanks.

The annex will be constructed in place of the old one to

be demolished.

The annex will have a through vehicle corridor with a 5-t

crane.

As an alternative option the use of assembly room in the

SRW storage building is considered for the emplacement of

LRW treatment units. The layout of buildings and structures

of the LRW management system for this option is shown in

Fig. 4. Implementation of this option will allow avoiding new

construction of the annex and reducing, to a considerable

Рис. 2. Принципиальная схема обращения с ЖРО

Рис.3. Схема расположения зданий и укрытий для размещения оборудования цеха ЖРО

Fig. 2. Conceptual Flow Chart of LRW Management

Fig. 3. Layout of Buildings and Shelters for LRW Treatment Equipment
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ñîðáöèè) ÆÐÎ – ÝÊÎ-2. Îäíàêî ïî ðÿäó ïðè÷èí áûëî ïðè-

çíàíî, ÷òî ýòè óñòàíîâêè íå ìîãóò áûòü èñïîëüçîâàíû â

íîâûõ òåõíîëîãè÷åñêèõ ñõåìàõ ïåðåðàáîòêè ÆÐÎ. Òàê,

óñòàíîâêà öåìåíòèðîâàíèÿ «ÌÓÖ» ðàññ÷èòàíà íà ðàáî-

òó ñ öåìåíòíûì êîìïàóíäîì àêòèâíîñòüþ íå áîëåå 106Áê/

êã, ÷òî ÿâëÿåòñÿ íåäîñòàòî÷íûì ïðè ïåðåðàáîòêå ÆÐÎ, à

óñòàíîâêà ÝÊÎ-2 íå îòâå÷àåò ñîâðåìåííûì òðåáîâàíè-

ÿì áåçîïàñíîñòè.

Äëÿ ðàçìåùåíèÿ òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ

ó÷àñòêîâ ïåðåðàáîòêè ÆÐÎ ïî âàðèàíòàì 1 è 2 ïðåäóñ-

ìàòðèâàþòñÿ èñïîëüçîâàíèå ñâîáîäíûõ ïîìåùåíèé ñó-

ùåñòâóþùåãî çäàíèÿ, ãäå ðàçìåùàåòñÿ óñòàíîâêà ÝÊÎ-

2, è ñòðîèòåëüñòâî íîâîé ïðèñòðîéêè ê íåìó íà ìåñòå

ñóùåñòâóþùåé ïðèñòðîéêè, ïîäëåæàùåé ñíîñó. Êîìïî-

íîâêà çäàíèé è ñîîðóæåíèé ñèñòåìû îáðàùåíèÿ ñ ÆÐÎ

ïîêàçàíà íà ðèñ 3.

Çäàíèå óñòàíîâêè ÝÊÎ-2 ïîñëå ðåêîíñòðóêöèè ïðåä-

íàçíà÷àåòñÿ äëÿ ðàçìåùåíèÿ:

- óçëà ðàçãðóçêè ÆÐÎ èç àâòîöèñòåðíû;

- êîíòðîëüíûõ åìêîñòåé î÷èùåííûõ ÆÐÎ;

- ó÷àñòêà áóôåðíîãî õðàíåíèÿ

áî÷åê ñ íèçêîàêòèâíûìè, öåìåíòè-

ðîâàííûìè ÆÐÎ;

- ãàçîî÷èñòíîãî òåõíîëîãè÷åñêî-

ãî îáîðóäîâàíèÿ â ìîäóëüíîì èñ-

ïîëíåíèè;

- îáîðóäîâàíèÿ âñïîìîãàòåëü-

íûõ ñèñòåì.

Ïðèñòðîéêà ïðåäíàçíà÷àåòñÿ

äëÿ ðàçìåùåíèÿ:

- ìîäóëåé óñòàíîâîê ïîäãîòîâ-

êè ÆÐÎ ê ïåðåðàáîòêå;

- óñòàíîâêè öåìåíòèðîâàíèÿ

ÆÐÎ;

- ó÷àñòêà ïåðåãðóçêè áî÷åê ñ öå-

ìåíòíûì êîìïàóíäîì;

- êîíòðîëüíûõ åìêîñòåé î÷è-

ùåííûõ ÆÐÎ.

Ïðèñòðîéêà èìååò ñêâîçíîé òðàíñïîðòíûé âúåçä, îñ-

íàùåííûé êðàíîì ãðóçîïîäúåìíîñòüþ 5 ò.

Â êà÷åñòâå àëüòåðíàòèâíîãî âàðèàíòà ðàçìåùåíèÿ

ìîäóëåé ïåðåðàáîòêè ÆÐÎ ðàññìàòðèâàåòñÿ èñïîëüçî-

âàíèå ìîíòàæíîãî çàëà õðàíèëèùà ÒÐÎ. Êîìïîíîâêà

çäàíèé è ñîîðóæåíèé ñèñòåìû îáðàùåíèÿ ñ ÆÐÎ ïî ýòî-

ìó âàðèàíòó èçîáðàæåíà íà ðèñ. 4. Ðåàëèçàöèÿ ýòîãî ðå-

øåíèÿ ïîçâîëèò èçáåæàòü íîâûõ ñòðîèòåëüíûõ ðàáîò ïî

ñîçäàíèþ ïðèñòðîéêè è â çíà÷èòåëüíîé ñòåïåíè ñîêðà-

òèòü òåõíîëîãè÷åñêèå ñâÿçè åìêîñòåé ñáîðà ÆÐÎ, ðàç-

ìåùàåìûõ â õðàíèëèùå ÒÐÎ, è òåõíîëîãè÷åñêèõ óñòàíî-

âîê ïåðåðàáîòêè ÆÐÎ, êîòîðûå ìîãóò áûòü ðàçìåùåíû

â ìîíòàæíîì çàëå õðàíèëèùà ÒÐÎ, à íå â ïðèñòðîéêå ê

çäàíèþ 17.

Äëÿ ðàññìîòðåíèÿ äàííîãî âàðèàíòà íåîáõîäèìî

ðåøèòü âîïðîñ óäàëåíèÿ èç çäàíèÿ 19 íàõîäÿùèõñÿ òàì

íà âðåìåííîì õðàíåíèè áîëåå 520 êîíòåéíåðîâ ñ ÒÐÎ

(ñ ó÷åòîì ðàáîò â 2008 ã.) è îñâîáîæäåíèÿ ýòîãî çäàíèÿ

äëÿ ðàçìåùåíèÿ òàì óñòàíîâîê ïåðåðàáîòêè ÆÐÎ. Ýòè

êîíòåéíåðû ìîãóò áûòü ïå-

ðåìåùåíû íà âðåìåííîå

õðàíåíèå íà ñïåöèàëüíóþ

ïëîùàäêó ïîä ñêàëîé èëè â

ïåðâîî÷åðåäíîì ïîðÿäêå

âûâåçåíû â òðàíñïîðòíûõ

êîíòåéíåðàõ â ðåãèîíàëü-

íûé öåíòð â ãóáå Ñàéäà.

Íî ýòè âîïðîñû òðåáóþò

äîïîëíèòåëüíîé, áîëåå äå-

òàëüíîé ïðîðàáîòêè äëÿ

ïðèíÿòèÿ îêîí÷àòåëüíîãî

ðåøåíèÿ ïî âûáîðó âàðè-

àíòà.

4.3. Œ·‡˘ÂÌËÂ Ò “–Œ

Îäíèì èç ýòàïîâ ðàáîò

ïî ðåàáèëèòàöèè ÏÂÕ â ï.

degree, process links between LRW collection tanks to be

located in the SRW storage building and LRW treatment

plants, which can be installed in the assembly room in the

SRW storage building instead of the annex.

This option can be considered if over 520 containers with

SRW in temporary storage in the SRW storage building are

removed from the building (in view of the work planned for

2008), and the building is vacated to allow installation of

LRW treatment plants. The containers may be transferred

for temporary storage in the special area under the rock or

removed in shipping casks to the Regional Centre in Saida

Bay in the first place. These issues, however, shall be further

studied in more detail before a final choice of the option can

be made.

4.3. SRW Management

One of the phases of Gremikha TSF remediation activities is

removal of accumulated SRW from the waste accumulation places.

In view of the small volumes of accumulated and

generating SRW, and specific requirements of the Gremikha

TSF, the SRW management scheme provides for establishment

of a minimum required and sufficient SRW management

process including SRW conditioning and removal to the

Regional SRW Processing Centre in Saida Bay.

The conditioning process consists of classification sorting

and certification of SRW according to NP-020-2000

requirements, packing (or repacking) of SRW and

preparation of shipping packages according to NP-053-04

requirements for delivery by container ship to the Saida Bay.

The following two containers will be prepared for

removal:

- containers with waste prepared for long-term storage

and disposal;

- containers with waste to be further treatment.

The conceptual flow chart of SRW management at the

TSF in Gremikha is shown in Fig. 5.

Рис.4. Схема расположения зданий и укрытий для размещения оборудования цеха
ЖРО по альтернативному варианту

Рис. 5. Принципиальная схема обращения с ТРО

Fig. 4. Layout of Buildings and Shelters for LRW Treatment Equipment for the Alternative
Option

Fig. 5. Conceptual Flow Chart of SRW Management
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Ãðåìèõà ÿâëÿåòñÿ óäàëåíèå íàêîïëåííûõ ÒÐÎ. Ñ ó÷åòîì

íåáîëüøîãî êîëè÷åñòâà íàêîïëåííûõ è îáðàçóþùèõñÿ

ÒÐÎ, à òàêæå ñïåöèôè÷åñêèõ òðåáîâàíèé íà ÏÂÕ â ï. Ãðå-

ìèõà ñõåìà îáðàùåíèÿ ñ ÒÐÎ ïðåäóñìàòðèâàåò ðàçðà-

áîòêó ìèíèìàëüíî íåîáõîäèìîãî è äîñòàòî÷íîãî ïðîöåñ-

ñà îáðàùåíèÿ ñ ÒÐÎ, çàêëþ÷àþùåãîñÿ â êîíäèöèîíèðîâà-

íèè ÒÐÎ è âûâîçå â ðåãèîíàëüíûé öåíòð ïî îáðàùåíèþ

ñ ÒÐÎ â ãóáå Ñàéäà.

Ïðîöåññ êîíäèöèîíèðîâàíèÿ çàêëþ÷àåòñÿ â êëàññèôè-

êàöèîííîé ñîðòèðîâêå è ïàñïîðòèçàöèè ÒÐÎ â ñîîòâåò-

ñòâèè ñ òðåáîâàíèÿìè ÍÏ-020-2000, óïàêîâêå (èëè ïåðå-

óïàêîâêå) ÒÐÎ è ïîäãîòîâêå òðàíñïîðòíûõ óïàêîâîê â

ñîîòâåòñòâèè ñ òðåáîâàíèÿìè ÍÏ-053-04 äëÿ âûâîçà íà

ñóäíå-êîíòåéíåðîâîçå â ãóáó Ñàéäà.

Ê âûâîçó áóäóò ïîäãîòàâëèâàòüñÿ äâà ïîòîêà êîíòåé-

íåðîâ:

- êîíòåéíåðû ñ îòõîäàìè, ïîäãîòîâëåííûå äëÿ äëè-

òåëüíîãî õðàíåíèÿ è çàõîðîíåíèÿ;

- êîíòåéíåðû ñ îòõîäàìè, êîòîðûå òðåáóþò äàëüíåé-

øåé ïåðåðàáîòêè.

Ïðèíöèïèàëüíàÿ ñõåìà îáðàùåíèÿ ñ ÒÐÎ íà ÏÂÕ â ï.

Ãðåìèõà ïîêàçàíà íà ðèñ. 5.

Classification sorting is the most important process

operation in RW management aimed at forming waste flows

according to processing, storage and disposal methods.

The proposed solid waste classification system uses the

following criteria:

- waste origin (sources);

- radiation parameters: exposure or effective dose rate,

specific activity, radionuclide composition, period when the

waste is potentially hazardous;

- physicochemical properties: combustible and

incombustible, soft, metal, concrete, and soil;

- processing methods: waste that can be decontaminated,

compacted, remelted, fragmented, and unreclaimable waste;

- mass and size parameters of waste: large-size

equipment that can be fragmented, large-size equipment

that cannot be fragmented, long objects, thick-walled and

thin-walled metal.

Objectives of the classification sorting include:

- reduction of the radioactive waste volume through

identification of the non-radioactive waste category and a

part of very low level SRW that can be considered “clean”

waste after 100-year storage;

“‡·ÎËˆ‡ 4. Ïåðå÷åíü è õàðàêòåðèñòèêà êîíòåéíåðîâ äâóõöåëåâîãî íàçíà÷åíèÿ
äëÿ òðàíñïîðòèðîâàíèÿ êîíäèöèîíèðîâàííûõ ÐÀÎ â ðåãèîíàëüíûé öåíòð â
ãóáå Ñàéäà

*Íà ñòàäèè äàëüíåéøåãî ïðîåêòèðîâàíèÿ âîçìîæíî èñïîëüçîâàíèå êîíòåéíåðà òèïà «êîðîá
âìåñòèìîñòüþ 5,2 ì3», ïðåäëîæåííîãî ôèðìîé «Actec» (Èòàëèÿ) äëÿ ïóíêòà âðåìåííîãî õðàíåíèÿ,
ðàñïîëîæåííîãî â ãóáå Àíäðååâà.

Table 4. List and Characteristic of Dual-Purpose Containers for Transportation of
Conditioned RW to the Regional Centre in Saida Bay

* In further designing there may be used a container of “5,2-m3 boxî type proposed by Actec (Italy) for
the temporary storage facility in Andreeva Bay.

1. Êîíòåéíåð-ñáîðíèê íåîáî-
ðîòíûé*

V = 6 ì3 (5,2), hñòåíêè= 10 ìì
Ãàáàðèòû: 2650×1750×1375 ìì
Ìàòåðèàë: ñòàëü óãëåðîäèñòàÿ
m = 800 êã

6. Êîíòåéíåð óíèâåðñàëüíûé
êðóïíîòîííàæíûé òðàíñïîðò-
íûé äëÿ íèçêîàêòèâíûõ ÐÀÎ
V = 32 ì3

Ãàáàðèòû: 5895×2270×2381 ìì
Ìàòåðèàë: ñòàëü íåðæàâåþùàÿ
m = 2550 êã

5. Òðàíñïîðòíûé êîíòåéíåð
äëÿ ÒÐÎ
V = 32,2 ì3

Ãàáàðèòû: 6058×2438×2438 ìì
Ìàòåðèàë: ñòàëü óãëåðîäèñòàÿ
m = 2500 êã

4. Âêëàäûø áåòîííûé â
êîíòåéíåð ÍÇÊ-150
Ãàáàðèòû: 1600õ1600õ1300ìì
Ìàòåðèàë: áåòîí
m sñòåíêè=250ìì 

=7,64(ñ êðûøêîé)
V = 0,415ì3

3. Çàùèòíûé íåâîçâðàòíûé êîí-
òåéíåð äâóõöåëåâîãî íàçíà÷å-
íèÿ
Ãàáàðèòû:1650×1650×1375 ìì
Ìàòåðèàë: æåëåçîáåòîí
m = 4300 êã

2. Êîíòåéíåð òðàíñïîðòíûé
îáîðîòíûé äâóõöåëåâîãî íà-
çíà÷åíèÿ
V =2,58 ì3,Ãàáàðèòû:D=2000ìì,
Õ = 1274ìì
Ìàòåðèàë: ñòàëü óãëåðîäèñòàÿ
m = 990 êã

ÊÒ-6000/1
Íîâàÿ

ðàçðàáîòêà

Ïëîùàäêà
500/1 è

ÏÂÕÒÐÎ,
çäàíèÿ 504,

505, ïëîùàä-
êè 502 è 515

26

Äëÿ ÷åõëîâ
òèïà 22 è

êàññåò
êîíòåéíå-
ðîâ òèïà 6,
ëîâóøåê Ë1-
31, ôèëüò-
ðîâ Ô1-3

ÓÊÒIÀ ÃÎÑÒ16327-88

Çäàíèÿ 504,
505, ïëîùàä-
êè 502 è 515

217

Äëÿ ðàçìå-
ùåíèÿ áî÷åê

ÁÍ-0,2 ñ
ïðåññóåìû-

ìè ÒÐÎ

ÍÇÊ-150-1,5Ï
ÃÎÑÒ Ð51824-

2001

Çäàíèÿ 504,
505, ïëîùàä-
êè 502 è 515.

Íà ýòàïå 2
ïëîùàäêà

500/1 è
ÏÂÕÒÐÎ

905
+
70

Äëÿ îòõîäîâ
ÍÀÎ è ÑÀÎ

–
Íîâàÿ

ðàçðàáîòêà

Çäàíèÿ 504,
505, ïëîùàä-
êè 502 è 515.

Íà ýòàïå 2
ïëîùàäêà

500/1 è
ÏÂÕÒÐÎ

70

Â êîìïëåêòå
ñ êîíòåéíå-

ðîì ÍÇÊ-150
äëÿ ÂÀÎ.

Ìîðñêîé
20-ôóòîâûé

êîíòåéíåð 1Ñ
Òî æå

Ïëîùàäêè
502, 515 20

Äëÿ êîíòåé-
íåðîâ ÍÇÊ

150-1,5Ï, ÊÒ-
6000/1,

ÓÊÒIÀ. Ïî
ÍÏ-053-04;

ÓÊÒÍ-24000
ÒÓ 3177-

0010552243
99-2005

Ïëîùàäêè
502. 515 7

Ïî ÍÏ-053-
04; ÒÈ<10,

Ïðèíàäëåæ-
íîñòü ÇÀÎ

«Ýêîìåò Ñ»

Îáîðóäîâàíèå  è åãî òåõíè-
÷åñêèå õàðàêòåðèñòèêè

Òèï, ìàðêà
êîíòåéíå-

ðîâ, àíàëîã

Îáîçíà÷åíèå
äîêóìåíòà,

ñòàäèÿ
ðàçðàáîòêè

Ìåñòî
ïðèìåíåíèÿ
îáîðóäîâà-

íèÿ

Ïðèìå÷à-
íèå

×èñ-
ëî,
åä.

1. Non-returnable collection
container*

V = 6 m3 (5,2), hwall=10 mm
Sizes: 2650×1750×1375 mm
Material: carbon steel
m = 800 kg

2. Dual-purpose returnable
shipping cask
V = 2,58 m3,
Sizes = 2000 mm, Í = 1274 mm
Material: carbon steel
m = 990 kg

3. Non-returnable dual-purpose
shielding container
Sizes: 1650×1650×1375 mm
Material: reinforced concrete
m = 4300 kg

4. Concrete insert for ÍÇÊ-150
container
Sizes: 1600×1600×1300 mm
Material: concrete
m swall=250mm 

=7,64(with the lid)
V = 0,415m3

5. Shipping cask for SRW
V = 32,2 m3

Sizes: 6058×2438×2438 mm
Material: carbon steel
m = 2500 kg

6. General-purpose large-
tonnage shipping container for
low=level waste
V = 32 m3

Sizes: 5895×2270×2381 mm
Material: stainless steel
m = 2550 kg

ÊÒ-6000/1

ÓÊÒIÀ

ÍÇÊ-150-1,5Ï

–

20-feet marine
container 1C

ÓÊÒÍ-24000

New
development

ÃÎÑÒ
16327-88

ÃÎÑÒ
Ð51824-2001

New
development

New
development

ÒÓ 3177-
0010552243

99-2005

Area 500/1
and Open

Pad, buildings
504 and 505,
areas 502 and

515

Buildings 504
and 505, areas
502 and 515

Buildings 504
and 505, areas
502 and 515.
At phase II –
area 500/1
and Open

Pad
Buildings 504
and 505, areas
502 and 515.
At phase II –
area 500/1
and Open

Pad

Areas 502 and
515

Areas 502 and
515

26
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905
+
70

70

20

7

For casings
of type 22

and casings
of type 6

containers,
Ë1-31 traps,
Ô1-3 filters

For ÁÍ-0,2
drums with

compactable
SRW

For LLW and
ILW

Complete
with ÍÇÊ-150
container for

HLW.

According to
NP-053-04;

ÒÈ<10,
Belongs to
Ecomet S

For ÍÇÊ 150-
1,5Ï, ÊÒ-
6000/1,
ÓÊÒIÀ.

containers
According to

NP-053-04

Description and technical
characteristics of equipment

Container
type,

analogue

Standard,
development

stage

Place of
equipment
application

NotePcs.
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Îðãàíèçàöèîííûå è òåõíè÷åñêèå ðåøåíèÿ ïî îáðàùåíèþ ñ ÐÀÎ ïðè ðåàáèëèòàöèè òåððèòîðèè áåðåãîâîé áàçû â
ï. Ãðåìèõà

Administrative and technical solutions on RW management during remediation of the coastal base site in Gremikha

Êëàññèôèêàöèîííàÿ ñîðòèðîâêà îòõîäîâ ÿâëÿåòñÿ

âàæíåéøåé òåõíîëîãè÷åñêîé îïåðàöèåé îáðàùåíèÿ ñ

ÐÀÎ, íàïðàâëåííîé íà ôîðìèðîâàíèå ïîòîêîâ îòõîäîâ

ïî ñïîñîáàì ïåðåðàáîòêè, õðàíåíèÿ è ïîñëåäóþùåãî çà-

õîðîíåíèÿ.

Êðèòåðèÿìè ïðåäëàãàåìîé ñèñòåìû êëàññèôèêàöèè

òâåðäûõ îòõîäîâ ÿâëÿþòñÿ:

- ïðîèñõîæäåíèå (èñòî÷íèêè îáðàçîâàíèÿ) îòõîäîâ;

- ðàäèàöèîííûå ïàðàìåòðû: ìîùíîñòü ýêñïîçèöèîí-

íîé èëè ýôôåêòèâíîé äîçû, óäåëüíàÿ àêòèâíîñòü, ðàäèî-

íóêëèäíûé ñîñòàâ, ñðîê ïîòåíöèàëüíîé îïàñíîñòè îòõî-

äîâ;

- ôèçè÷åñêî-õèìè÷åñêèå ñâîéñòâà: ãîðþ÷èå è íåãîðþ-

÷èå, ìÿãêèå, ìåòàë, áåòîí, ãðóíò;

- ìåòîäû ïåðåðàáîòêè: äåçàêòèâèðóåìûå, ïðåññóå-

ìûå, ïåðåïëàâëÿåìûå, ôðàãìåíòèðóåìûå , íåïåðåðà-

áàòûâàåìûå îòõîäû;

- ìàññîãàáàðèòíûå ïàðàìåòðû îòõîäîâ: êðóïíîãàáà-

ðèòíîå ôðàãìåíòèðóåìîå îáîðóäîâàíèå; êðóïíîãàáà-

ðèòíîå íåôðàãìåíòèðóåìîå îáîðóäîâàíèå; äëèííîìåð-

íûå èçäåëèÿ; òîëñòîñòåííûé è òîíêîñòåííûé ìåòàëë.

Çàäà÷àìè êëàññèôèêàöèîííîé ñîðòèðîâêè ÿâëÿþòñÿ:

- ñîêðàùåíèå îáúåìà ðàäèîàêòèâíûõ îòõîäîâ â ðå-

çóëüòàòå âûäåëåíèÿ êàòåãîðèè íåðàäèîàêòèâíûõ îòõî-

äîâ, à òàêæå ÷àñòè óñëîâíî ðàäèîàêòèâíûõ ÒÐÎ, êîòîðûå

ïîñëå õðàíåíèÿ â òå÷åíèå 100 ëåò ìîãóò áûòü ïåðåâåäå-

íû â êàòåãîðèþ «÷èñòûõ» îòõîäîâ;

- ðàçäåëåíèå ðàäèîàêòèâíûõ îòõîäîâ íà äîëãîæèâó-

ùèå è êîðîòêîæèâóùèå ÐÀÎ;

- ðàçäåëåíèå ÒÐÎ íà ãðóïïû ïî ñïîñîáàì ïåðåðàáîò-

êè: ãîðþ÷èå è íåãîðþ÷èå; ïåðåðàáàòûâàåìûå è íåïåðå-

ðàáàòûâàåìûå; íèçêî-, ñðåäíå- è âûñîêîàêòèâíûå îòõî-

äû ôîðìèðóþò â îòäåëüíûå ïîòîêè.

Âñå ÒÐÎ, êîòîðûå ìîãóò áûòü ïåðåðàáîòàíû, îñóøà-

þòñÿ, ñîðòèðóþòñÿ ïî ñîîòâåòñòâóþùèì ãðóïïàì, ôðàã-

ìåíòèðóþòñÿ, à ìÿãêèå íèçêîàêòèâíûå ÒÐÎ äîïîëíèòåëü-

íî ïîäïðåññîâûâàþòñÿ (â öåëÿõ óìåíüøåíèÿ îáúåìîâ

òðàíñïîðòèðîâàíèÿ è îáåñïå÷åíèÿ áåçîïàñíîñòè ïðè

òðàíñïîðòèðîâàíèè), ïàñïîðòèçèðóþòñÿ è óêëàäûâàþòñÿ

â êîíòåéíåðû, êîòîðûå áóäóò íàïðàâëåíû íà äàëüíåé-

øóþ ïåðåðàáîòêó â ðåãèîíàëüíûé öåíòð â ãóáå Ñàéäà.

Âûñîêî- è ñðåäíåàêòèâíûå ÒÐÎ , ñîäåðæàùèå ÄÆÍ, êî-

òîðûå íå ìîãóò áûòü ýôôåêòèâíî ïåðåðàáîòàíû ñ ïîìî-

ùüþ ñóùåñòâóþùèõ ìåòîäîâ ïåðåðàáîòêè, ôðàãìåíòèðó-

þòñÿ, óïîðÿäî÷åííî óêëàäûâàþòñÿ â çàùèòíûå êîíòåéíå-

ðû è èììîáèëèçèðóþòñÿ öåìåíòíûì ðàñòâîðîì äëÿ îáåñ-

ïå÷åíèÿ áåçîïàñíîñòè ïðè òðàíñïîðòèðîâàíèè íà äîëãî-

âðåìåííîå õðàíåíèå â ðåãèîíàëüíûé öåíòð è äîïîëíè-

òåëüíîé áèîëîãè÷åñêîé çàùèòû ýòèõ îòõîäîâ ïðè òðàíñïîð-

òèðîâàíèè è äîëãîâðåìåííîì õðàíåíèè.

Óñëîâíî ðàäèîàêòèâíûå ÒÐÎ (VLLW), âûÿâëåííûå ïî

ñîîòâåòñòâóþùèì êðèòåðèÿì ïðèåìëåìîñòè â ïðîöåññå

ïðîâåäåíèÿ ðàáîò ïî ðåàáèëèòàöèè òåððèòîðèè, à òàêæå

â ïðîöåññå êëàññèôèêàöèîííîé ñîðòèðîâêè ÒÐÎ, ìîãóò

- separation of radioactive waste into long-lived and

short-lived RW;

- SRW grouping by processing methods. Combustible and

incombustible; reclaimable and unreclaimable, low-,

intermediate- and high-level waste form separate flows.

All SRW that can be processed is drained, sorted into

groups and fragmented, and soft low-level SRW is

additionally compacted (to reduce the volume to be

transported and ensure safety during transportation),

certified and packed into containers to be delivered to the

Regional Centre in Saida Bay for further treatment.

High-level SRW and intermediate-level SRW containing

LLN that cannot be effectively treated by existing methods

is fragmented, packed into shielding containers in a certain

order and immobilized by cement grout to ensure safety

during transportation to the Regional Center for long-term

storage and provide additional biological shielding of the

waste during transportation and long-term storage.

Very low level SRW (VLLW) identified on the basis of

corresponding acceptance criteria in the course of the site

remediation activities and during the SRW classification

sorting may be disposed of in a near-surface repository of a

mound type similar in design to that being developed for

the TSF in Andreeva Bay.

To perform this work, it is proposed to establish a RW

management department including an area for handling

containers at the Open Pad, and area for SRW conditioning

and temporary storage, and an area for concrete

preparation. These areas will be operated using the existent

infrastructure facilities after their refurbishment, and also

construction of new buildings and structures is planned.

SRW conditioning units will be installed in existent

buildings after their refurbishment, and in two newly

constructed annexes. Layout of structures to be used for

SRW conditioning is shown in Fig. 6.

The area for storage of containers with SRW is intended

for:

- temporary storage of collection containers with SRW

removed from the Open Pad;

- temporary storage of dual-purpose containers with

SRW;

- preparation of shipping packages;

- making up a shipment.

The area for storage of empty containers is intended for

temporary storage of empty collection containers, dual-

purpose SRW containers, and consumables (cement,

chemicals, etc.).

The building for SRW management is intended for

opening “old” containers, SRW extraction, sorting,

fragmentation, compaction and conditioning. The following

process units will be installed in the building:

- entrance cabin unit;

- SRW container transfer unit;

- cooldown and drainage unit;

- air plasma cutting unit;

- unit for SRW removal from containers;

áûòü íàïðàâëåíû íà çàõîðîíåíèå â ïðèïîâåðõíîñòíûé

ìîãèëüíèê êóðãàííîãî òèïà, ïî êîíñòðóêöèè àíàëîãè÷íûé

òîìó, êîòîðûé â íàñòîÿùåå âðåìÿ ïðîåêòèðóåòñÿ äëÿ

îáúåêòà â ãóáå Àíäðååâà.

Äëÿ ïðîâåäåíèÿ ýòèõ ðàáîò â ñîñòàâå öåõà îáðàùåíèÿ

ñ ÐÀÎ ïðåäóñìîòðåíî ñîçäàíèå ó÷àñòêîâ îáðàùåíèÿ ñ êîí-

òåéíåðàìè íà ÏÂÕÒÐÎ, êîíäèöèîíèðîâàíèÿ è âðåìåí-

íîãî õðàíåíèÿ ÒÐÎ è ïðèãîòîâëåíèÿ áåòîííîãî ðàñòâî-

ðà. ×òîáû îáåñïå÷èòü ôóíêöèîíèðîâàíèå ýòèõ ó÷àñòêîâ,

áóäóò çàäåéñòâîâàíû îáúåêòû ñóùåñòâóþùåé èíôðàñòðóê-

òóðû ïîñëå ðåêîíñòðóêöèè, à òàêæå ïîñòðîåíû íîâûå çäà-

íèÿ è ñîîðóæåíèÿ.

Óñòàíîâêè ïî êîíäèöèîíèðîâàíèþ ÒÐÎ ïðåäïîëàãà-

åòñÿ ðàçìåñòèòü â ñóùåñòâóþùèõ çäàíèÿõ ïîñëå èõ ðå-

êîíñòðóêöèè è äâóõ äîïîëíèòåëüíî ïîñòðîåííûõ ïðè-

ñòðîéêàõ. Ðàçìåùåíèå çäàíèé è ñîîðóæåíèé ïî êîíäè-

öèîíèðîâàíèþ ÒÐÎ è èõ íàçíà÷åíèå ïîêàçàíî íà ðèñ. 6.

Ïëîùàäêà õðàíåíèÿ êîíòåéíåðîâ ñ ÒÐÎ ïðåäíàçíà÷å-

íà äëÿ:

- âðåìåííîãî õðàíåíèÿ êîíòåéíåðîâ-ñáîðíèêîâ ñ ÒÐÎ,

óäàëåííûõ ñ ÏÂÕÒÐÎ;

- âðåìåííîãî õðàíåíèÿ êîíòåéíåðîâ ñ ÒÐÎ äâóõöåëå-

âîãî íàçíà÷åíèÿ;

- ôîðìèðîâàíèÿ òðàíñïîðòíûõ óïàêîâîê;

- ôîðìèðîâàíèÿ òðàíñïîðòíîé ïàðòèè.

Ïëîùàäêà õðàíåíèÿ ïîðîæíåé òàðû ïðåäíàçíà÷åíà

äëÿ âðåìåííîãî õðàíåíèÿ ïîðîæíèõ êîíòåéíåðîâ-ñáîð-

íèêîâ è êîíòåéíåðîâ äâóõöåëåâîãî íàçíà÷åíèÿ äëÿ ÒÐÎ,

à òàêæå ðàñõîäíûõ ìàòåðèàëîâ (öåìåíòà, õèìðåàãåíòîâ

è äð.).

Çäàíèå îáðàùåíèÿ ñ ÒÐÎ ïðåäíàçíà÷åíî äëÿ âñêðû-

òèÿ «ñòàðûõ» êîíòåéíåðîâ, èçâëå÷åíèÿ ÒÐÎ, ñîðòèðîâêè,

ôðàãìåíòàöèè, ïîäïðåññîâêè è êîíäèöèîíèðîâàíèÿ ÒÐÎ.

Â çäàíèè ïðåäóñìîòðåíà óñòàíîâêà ñëåäóþùèõ òåõíîëî-

ãè÷åñêèõ ìîäóëåé:

- òåõíîëîãè÷åñêèé ìîäóëü òàìáóð-øëþçà;

- ìîäóëü ïåðåãðóçêè îáúåêòîâ ÒÐÎ;

- ìîäóëü ðàçìîðîçêè è ñóøêè;

- ìîäóëü âîçäóøíî-ïëàçìåííîé ðåçêè;

- ìîäóëü èçâëå÷åíèÿ ÒÐÎ èç êîíòåéíåðîâ;

- ìîäóëü ãàçîî÷èñòêè;

- ìîäóëü äåçàêòèâàöèè îáîðóäîâàíèÿ;

- ìîäóëü âàêóóìíîé óáîðêè;

- ìîäóëü ïîäïðåññîâêè ìÿãêèõ íèçêîàêòèâíûõ ÒÐÎ;

- ìîäóëü óñòàíîâêè êðûøåê êîíòåéíåðîâ;

- ìîäóëü øëþç-êàìåð.

Çäàíèå êîíäèöèîíèðîâàíèÿ ÒÐÎ ïðåäíàçíà÷åíî äëÿ

ôîðìèðîâàíèÿ óïàêîâîê ñ ÒÐÎ. Â çäàíèè ïðåäóñìîòðåíà

óñòàíîâêà ñëåäóþùèõ òåõíîëîãè÷åñêèõ ìîäóëåé:

- ìîäóëü ôèêñàöèè ÒÐÎ è ãåðìåòèçàöèè êðûøêè êîí-

òåéíåðîâ òèïà ÍÇÊ;

- ìîäóëü êîìïëåêòàöèè ìåòàëëè÷åñêèõ êîíòåéíåðîâ;

- ìîäóëü äåçàêòèâàöèè îáîðóäîâàíèÿ è íàðóæíûõ ïî-

âåðõíîñòåé êîíòåéíåðîâ;

Рис. 6. Здания и сооружения для кондиционирования ТРО

Fig. 6. Buildings and Structures for SRW Conditioning
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- ìîäóëü ïàñïîðòèçàöèè;

- ìîäóëü ïðèãîòîâëåíèÿ äåçàêòèâèðóþùèõ ðàñòâîðîâ;

- ðàñõîäíûé ñêëàä ðåàãåíòîâ;

- ðàñõîäíûé ñêëàä öåìåíòà.

4.4. ‘ÓÏËÓ‚‡ÌËÂ Ú‡ÌÒÔÓÚÌ˚ı ÛÔ‡ÍÓ‚ÓÍ

‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ Ú‚Â‰˚ı ÓÚıÓ‰Ó‚

Ïðîöåññ îáðàùåíèÿ ñ ÒÐÎ çàâåðøàåòñÿ ðàçìåùåíè-

åì êîíäèöèîíèðîâàííûõ ÒÐÎ â êîíòåéíåðû è òðàíñïîð-

òíûå óïàêîâî÷íûå êîìïëåêòû, ãåðìåòèçàöèåé ÒÓÊ, åãî

ìàðêèðîâêîé, ðàäèàöèîííûì êîíòðîëåì è ïðè íåîá-

õîäèìîñòè äåçàêòèâàöèåé íàðóæíîé ïîâåðõíîñòè, ïîä-

ãîòîâêîé ïàñïîðòíîé äîêóìåíòàöèè. Â ðåçóëüòàòå êîí-

äèöèîíèðîâàíèÿ òâåðäûõ îòõîäîâ, ñ ó÷åòîì èõ ðàçäå-

ëåíèÿ íà óêàçàííûå âûøå âèäû (ãðóïïû), îáðàçóþòñÿ

óïàêîâêè ÐÀÎ ðàçëè÷íûõ òèïîâ.

Ïî ñâîåìó íàçíà÷åíèþ óïàêîâêè ýòèõ òèïîâ ìîãóò

áûòü ðàçäåëåíû íà ñëåäóþùèå ãðóïïû:

- íåîáîðîòíûå êîíòåéíåðû, íàïðàâëÿåìûå â ðåãèî-

íàëüíûé öåíòð íà äîëãîâðåìåííîå õðàíåíèå;

- îáîðîòíûå òðàíñïîðòíûå êîíòåéíåðû (óïàêîâêà

òèïà «À») äëÿ òðàíñïîðòèðîâàíèÿ ÒÐÎ â ïåðâè÷íûõ óïà-

êîâêàõ íà ïåðåðàáîòêó â ðåãèîíàëüíûé öåíòð;

- äîïîëíèòåëüíûå îáîðîòíûå òðàíñïîðòíûå êîíòåé-

íåðû (äëÿ ôîðìèðîâàíèÿ óïàêîâêè òèïà «Â») äëÿ äðóãèõ

êîíòåéíåðîâ â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè ÍÏ-053-04.

Ïåðå÷åíü è õàðàêòåðèñòèêà êîíòåéíåðîâ äâóõöåëå-

âîãî íàçíà÷åíèÿ äëÿ òðàíñïîðòèðîâàíèÿ êîíäèöèîíè-

ðîâàííûõ ÐÀÎ â ðåãèîíàëüíûé öåíòð â ãóáå Ñàéäà ïðè-

âåäåíû â òàáë.4.

Òàêîé äîñòàòî÷íî áîëüøîé ïåðå÷åíü òèïîâ óïàêîâîê

äëÿ òðàíñïîðòèðîâàíèÿ êîíäèöèîíèðîâàííûõ ÒÐÎ îáóñ-

ëîâëåí áîëüøîé íîìåíêëàòóðîé ðàçëè÷íûõ âèäîâ ÒÐÎ,

èìåþùèõñÿ íà îáúåêòå, à òàêæå íåîáõîäèìîñòüþ ñîáëþ-

äåíèÿ âñåõ òðåáîâàíèé áåçîïàñíîñòè ïðè òðàíñïîðòè-

ðîâàíèè ÒÐÎ â ðåãèîíàëüíûé öåíòð â ãóáå Ñàéäà.

Òàêèì îáðàçîì, äëÿ òðàíñïîðòèðîâàíèÿ êîíäèöèî-

íèðîâàííûõ ÒÐÎ ïðåäóñìàòðèâàåòñÿ èñïîëüçîâàíèå

øåñòè òèïîâ òðàíñïîðòíûõ êîíòåéíåðîâ:

- êîíòåéíåðû ï. 1 è 3 (ñì. òàáë.4) èñïîëüçóþòñÿ â êà-

÷åñòâå íåîáîðîòíûõ êîíòåéíåðîâ, íàïðàâëÿåìûõ â ðå-

ãèîíàëüíûé öåíòð íà äîëãîâðåìåííîå õðàíåíèå;

- êîíòåéíåðû ï. 2 è 6 èñïîëüçóþòñÿ â êà÷åñòâå îáî-

ðîòíûõ òðàíñïîðòíûõ êîíòåéíåðîâ (óïàêîâêà òèïà «À»)

äëÿ òðàíñïîðòèðîâàíèÿ ÒÐÎ â ïåðâè÷íûõ óïàêîâêàõ íà

ïåðåðàáîòêó â ðåãèîíàëüíûé öåíòð;

- êîíòåéíåðû ï. 5 èñïîëüçóþòñÿ â êà÷åñòâå äîïîëíè-

òåëüíûõ îáîðîòíûõ òðàíñïîðòíûõ êîíòåéíåðîâ (óïàêîâ-

êà òèïà «Â») äëÿ äðóãèõ êîíòåéíåðîâ â ñîîòâåòñòâèè ñ

òðåáîâàíèÿìè ÍÏ-053-04.

Ïðåäñòàâëÿþò èíòåðåñ ðàçðàáîòêè è ïðåäëîæåíèÿ

çàðóáåæíûõ îðãàíèçàöèé ïî êîíòåéíåðàì, íåîáõîäè-

ìûì äëÿ ôîðìèðîâàíèÿ òðàíñïîðòíûõ óïàêîâîê ñ ÐÀÎ.

Â Ðîññèè èç âñåãî ðàññìîòðåííîãî âûøå ïàðêà êîíòåé-

- gas cleaning unit;

- equipment decontamination unit;

- vacuum cleaning unit;

- unit for soft low-level SRW compaction;

- container lid installation unit;

- lock chamber unit.

The SRW conditioning building is intended for preparation

of SRW packages. The following process units will be installed

in the building:

- unit for SRW holding and NZK-type container lid

sealing;

- unit for metal containers packaging;

- unit for decontamination of equipment and outer

surfaces of containers;

- certification unit;

- unit for decontamination solution preparation;

- active storage of chemicals;

active storage of cement.

4.4. Preparation of shipping packages with SRW of

different types

The final stage of SRW management consists in placing

conditioned SRW in containers and shipping package sets

(TUK), sealing and marking of the TUK, radiation control

and, when necessary, decontamination of the outer surfaces,

and preparation of certificates. Different types of RW

packages are produced from SRW conditioning in view of its

classification into the above types (groups).

These package types may be broken down into the

following groups by their purpose:

- non-returnable containers to be delivered to the

Regional Centre for long-term storage;

- returnable shipping casks (package of type A) for

transportation of SRW in original packages to the Regional

Centre for treatment;

- additional returnable shipping casks (for making up a

package of type B) for other containers according to NP-

053-04 requirements.

Table 4 lists and describes dual-purpose containers for

transportation of conditioned RW to the Regional Centre

in Saida Bay.

This long list of package types for transportation of

conditioned SRW results from the wide range of SRW types

found at the site and by the need to meet all safety

requirements during SRW transportation to the Regional

Centre in Saida Bay.

So it is proposed to use 6 - types of shipping containers

for transportation of conditioned SRW:

- containers under ## 1 and 3 above will be used as

non-returnable containers to be delivered to the Regional

Centre for long-term storage;

- containers ## 2 and 6 above will be used as returnable

shipping casks (package of type A) for transportation of SRW

in original packages to the Regional Centre for treatment;

íåðîâ ðàçðàáîòàíû, ñåðòèôèöèðîâàíû è íàõîäÿòñÿ â

ïðîìûøëåííîé ýêñïëóàòàöèè ëèøü íåñêîëüêî âèäîâ. Èñ-

ïîëüçîâàíèå ñóùåñòâóþùèõ çàðóáåæíûõ êîíòåéíåðîâ ñå-

ðèéíîãî ïðîèçâîäñòâà ïîçâîëèò çíà÷èòåëüíî ñîêðàòèòü

ñðîêè íà÷àëà âûâîçà ÒÐÎ èç îáúåêòà â ï. Ãðåìèõà â ðåãè-

îíàëüíûé öåíòð â ãóáå Ñàéäà. Ïðåäëàãàåìûå êîíòåéíå-

ðû äîëæíû îòâå÷àòü òðåáîâàíèÿì íîðìàòèâíîé äîêó-

ìåíòàöèè Ðîññèéñêîé Ôåäåðàöèè, õàðàêòåðèçîâàòüñÿ

äîëãîâå÷íîñòüþ, à òàêæå îïòèìàëüíûìè òåõíèêî-ýêî-

íîìè÷åñêèìè ïîêàçàòåëÿìè.

5. «‡ÍÎ˛˜ÂÌËÂ

Ê íàñòîÿùåìó âðåìåíè â ðàìêàõ çàâåðøàþùåéñÿ ðàç-

ðàáîòêè Êîíöåïòóàëüíîãî ïðîåêòà ïî îáðàùåíèþ ñ îò-

ðàáîòàâøèì ÿäåðíûì òîïëèâîì è ðàäèîàêòèâíûìè îò-

õîäàìè ÀÏË «ÂÂÐ», ÀÏË òèïà «Àëüôà» è ðåàáèëèòàöèè

òåððèòîðèè ÏÂÕ â ï. Ãðåìèõà ïðîðàáîòàíû îñíîâíûå

îðãàíèçàöèîííûå è òåõíè÷åñêèå âîïðîñû îáðàùåíèÿ ñ

ÐÀÎ, íàêîïëåííûìè íà îáúåêòå.

Íàìå÷åíû ýòàïû ðåàëèçàöèè ïî îáðàùåíèþ ñ ÐÀÎ,

ðàçðàáîòàíû ïðèíöèïèàëüíûå òåõíîëîãè÷åñêèå ñõåìû

îáðàùåíèÿ ñ ðàçëè÷íûìè ãðóïïàìè îòõîäîâ, âûáèðà-

þòñÿ òèïû êîíòåéíåðîâ äëÿ õðàíåíèÿ è òðàíñïîðòèðî-

âàíèÿ ÐÀÎ, íà÷àò âûáîð óñòàíîâîê è îáîðóäîâàíèÿ,

ïðåäëîæåíû êîìïîíîâî÷íûå ðåøåíèÿ óñòàíîâîê ïåðå-

ðàáîòêè è êîíäèöèîíèðîâàíèÿ îòõîäîâ, íàõîäÿòñÿ â ñòà-

äèè îáîñíîâàíèÿ ñõåìû ðàçìåùåíèÿ íîâûõ ñîîðóæåíèé

è óêðûòèé íà ãåíïëàíå îáúåêòà.

Äî íà÷àëà ðàçðàáîòêè ðàáî÷åãî ïðîåêòà ïî êîìïëåê-

ñó îáðàùåíèÿ ñ ÐÀÎ íà ÏÂÕ â ï. Ãðåìèõà íåîáõîäèìî

âûïîëíèòü äîïîëíèòåëüíûå ïðîðàáîòêè è ïðèíÿòü îêîí-

÷àòåëüíîå ðåøåíèå î öåëåñîîáðàçíîñòè ðàçìåùåíèÿ

ó÷àñòêîâ ïåðåðàáîòêè ÆÐÎ â ïðèñòðîéêå ê çäàíèþ 17

èëè â çäàíèè 19 ñ ïåðåìåùåíèåì êîíòåéíåðîâ ñ ÒÐÎ,

íàõîäÿùèõñÿ â ýòîì çäàíèè, íà âðåìåííîå õðàíåíèå íà

ñïåöèàëüíóþ ïëîùàäêó èëè ñ âûâîçîì èõ â ðåãèîíàëü-

íûé öåíòð â ãóáå Ñàéäà.

Äëÿ óñêîðåíèÿ ðåøåíèÿ ïðîáëåìû ðåàáèëèòàöèè

îáúåêòà íåîáõîäèìî ó÷èòûâàòü èìåþùèéñÿ îïûò çàðó-

áåæíûõ ôèðì â èñïîëüçîâàíèè óñòàíîâîê è îáîðóäîâà-

íèÿ ïî îáðàùåíèþ ñ ÐÀÎ.

Ðåêîìåíäîâàíû êðèòåðèè ïî âûáîðó óñòàíîâîê è

îáîðóäîâàíèÿ îáðàùåíèÿ ñ ÐÀÎ:

- äåéñòâóþùèå èëè íàõîäÿùèåñÿ â çàâåðøàþùåé ñòà-

äèè ðàçðàáîòêè;

- ìîáèëüíîñòü èñïîëíåíèÿ, óäîáñòâî òðàíñïîðòèðîâ-

êè, ïðîñòîòà ñáîðêè è äåìîíòàæà;

- ïðèåìëåìûå ñòîèìîñòíûå ïîêàçàòåëè;

- ïðîñòîòà è íàäåæíîñòü òåõíîëîãè÷åñêîãî ïðîöåññà

êîíäèöèîíèðîâàíèÿ;

- ëåãêîñòü â óïðàâëåíèè è ýêñïëóàòàöèè;

- ìèíèìóì âñïîìîãàòåëüíûõ ñèñòåì îáñëóæèâàíèÿ;

- ðåìîíòîïðèãîäíîñòü;

- óíèâåðñàëüíîñòü.

- containers # 5 above will be used as additional returnable

shipping casks (package of type B) for other containers

according to NP-053-04 requirements.

Foreign design studies and proposals on containers

needed for making up RW shipping packages are of interest

now. Only a few containers from the above list have been

developed, and certified and operated in Russia. The use of

existent foreign containers of serial production will

essentially advance the starting date of SRW removal from

Gremikha to the Regional Centre in Saida Bay. Proposed

containers shall meet requirements of RF regulations and

demonstrate durability and optimum technical-and-

economic indices.

5. Conclusion

Now basic administrative and technical issues relating to

management of RW accumulated in Gremikha have been

studied as part of development of the “Conceptual Design

for Management of Spent Nuclear Fuel and Radioactive

Waste from VVR and Alpha NPS and Remediation of the

Gremikha TSF“.

RW management stages have been outlined, conceptual

flow charts of handling various waste groups have been

developed, container types for RW storage and

transportation are being selected, selection of plants and

equipment have been started, layout solutions for waste

treatment and conditioning plants have been proposed, a

location plan of new structures and shelters in the facility

general layout is being substantiated.

Prior to starting detailed design development for the

RW management complex at the Gremikha TSF, additional

studies shall be performed, and a final decision shall be

made concerning expediency of deploying LRW treatment

areas in the annex or in the SRW storage building with

transfer of SRW containers located in this building to a

special area for temporary storage or with removal to the

Regional Centre in Saida Bay.

To expedite solution of the facility remediation

problem, the existing foreign experience in the use of RW

management plants and equipment should be taken into

account.

It was recommended to use the following criteria

when selecting plants and equipment for RW

management:

- operating facilities or those ones being at the

completion phase of development;

- portability, convenience of transportation, simplicity

of assembly and dismantling;

- reasonable cost;

- simplicity and reliability of the conditioning process;

- easy control and operation;

- minimum auxiliary service systems;

- maintainability;

- universality


