BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0027226

F04D 13/06; G21D 1/04; F16C 17/02; (13) B

7
G G21C 15/243: F04D 29/047; F0AD 29/58

(21) 1-2017-05388 (22) 20/06/2016

(86) PCT/RU2016/000372 20/06/2016 (87) WO2017/123113 20/07/2017

(30) 2016100508 11/01/2016 RU

(45) 25/01/2021 394 (43) 25/10/2018 367A

(73) 1. JOINT STOCK COMPANY "CENTRAL DESIGN BUREAU OF MACHINE
BUILDING" (RU)
nab. Obvodnogo kanala, d. 138, k. 1, lit. B, 190020, Saint-Petersburg, Russian
Federation
2. JOINT STOCK COMPANY "SCIENCE AND INNOVATIONS" ("SCIENCE
AND INNOVATIONS", JSC) (RU)
per. Staromonetniy, 26 Moscow, 119180, Russian Federation

(72) GERASIMOV, Vladimir Sergeevich (RU); GORONKOV Andrey Vladimirovich
(RU); VASIL'EV, Aleksandr Sergeevich (RU); KAZANTSEV Rodion Petrovich
(RU); SHCHUTSKIY Sergey Yur'evich (RU).

(74) Cong ty Luat TNHH qudc t¢ BMVN (BMVN INTERNATIONAL LLC)

(54) CUM BOM CHAT TAI LANH CUA LO PHAN UNG

(57) Sang ché de cap dén cum bom chat tai lanh cua 1o phan tng bao gom bom cong x6n
truc dirng mat tang canh c6 canh bom (1) ¢ ddy, truc bom (2) dugc két ndi véi truc cua
dong co dién (4) bang khép ndi ctmg (5), 6 truc doc tryc - hudng tam (6) dugc lap trong
khoang trén (10) ctia dong co dién, duoc ché tao bao gdm 2 bd phén chinh: 6 truc huéng
tam duoc ché tao dudi dang dng 16t roto bang kim loai (19) duoc lip vao phan try cia co
(15), c¢b nay duoc lap trén truc dong co (4) bang dau lip hinh nén va duoc lap chat vao dau
trén cua truc dong co dién (4) bang cac bu 16ng (16) va mit bich ép (17), va 6 truc doc truc
bao gdm hai hé thong tay don can bang kiéu don bay stato ¢6 tim 16t dugc 1am tir vat liéu
chong ma sat va cac tam 16t roto duoc lam tir vat liéu chong ma sat, duoc lap trén phan
phang ctia ¢ (15); va 6 truc doc truc - hudng tim (6) duogc 1am mét bang nude tir hé thong
nha may dién hat nhan (NPP-Nuclear Power Plant), ap lyc cia nu6e nay dugce tang 1én nho
bom tryc vit duoc dat 6 dau trén cua c6 6 tryc doc tryc - huéng tam (6), bao gom ong 16t
stato va ong 16t roto co ren xoan.
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Linh vye ky thuat dwgc dé cap

Sang ché lién quan dén céc may bom chit 1ong khong thay dbi thé tich c6 cac bd
phan cong tac chuyén dong quay va cé thé duoc st dung chii yéu cho cac nha mdy dién hat
nhan (NPP - Nuclear Power Plants) trong cum bom chét tai lanh cho 16 phan tmg (RCPS -
Reactor Coolant Pump Sets) ding d& luan chuyén chat tai lanh ctia h¢ thong dién hat nhan
(NPS- Nuclear Power System) chdy qua 13i 10 phan tmg.

Tinh trang ky thuit ciia sang ché
Thanh phan déang tin cay chinh ctia RCPS la:
- tudi tho clia c4c cip ma sat clia cac b truc RCPS,

- kha ning stra chita RCPS trong qu4 trinh van hanh NPP, cho phép kiém tra, sita chita
va thay thé cac cum va cdc bd phén riéng lé vé6i chi phi lao dong va thoi gian thap nhét c6
thé. Trong d6 kha nang stra chita RCPS & murc d6 16n duge x4c dinh boi kha néang stra chita
tét dbi véi cac b truc doc truc - huéng tAm trong than bom. Diéu can thiét 14 giam thoi gian
nhan vién bao tri phai ¢ gan vi tri thong thucmg cta thiét bi duoc sira chita tai NPP, dong
thoi giam t6i da pham vi khir nhi®m phéng xa can thiét trong khi thuc hién céc thao tac lap
dat va thao do.

Cum bom RCPS-1391 d dugc biét dén duoc sir dung tai cc khdi ctia NPP ¢6 16 phén
ang ning lugng nude nude (Voda Voda Energo Reactor -1000 - VVER-1000) va VVER-
1200. Cum bom RCPS-1391 nay 1a cum bom nudc theo phuong thing dtimg c6 dém bit
kin truc co khi. Cum bom nay bao gom hai bd phan ddc 14p — than bom va dong co dién.
Truc cta thadn bom dugc két ndi véi truc ctia dong co dién béng khép nbi linh hoat dang
tAm, truyén md men X0An tir truc cuia ddng co dién sang tryc ctia thdn bom. Tryc cta than
bom quay trén hai 0 & truc doc 1ap. Truc ctia dong co dién quay trén hai O b truc hudéng tim
doc 1ap va 6 truc chin tiép nhan trong lyc cua rd to dong co dién. O truc huéng tdm phia
duéi ctia than bom duogc boi tron va lam mét bing mdi trudng cong téc 1a nude. O truc doc
truc - huéng tdm cta than bom nim gifta § truc hudng tdm phia dudi va khép néi linh hoat.
O tryc doc tryc - huorng tAm ctia thin bom duge 1am mat bang nuéc va bao gdm: 6 tryuc
huong tam bao gdm dng 16t kim loai roto va dng 16t stato 1am bang vit lidu chbng ma sét
va & truc doc truc c6 cac tAm 16t chong ma sat 1am bang grafit duge silicon hod.

O truc doc truc tiép nhan lyc doc truc bao gdm: luc day huéng 1én trén duoc tao ra
bdi ap luc ctia mdi trudng cong tac trong than thuy lyc, luc thily dong trén canh bom va
trong lyc cua réto ctia thdn bom. Lyc d4y huéng 1én trén 16n hon nhiéu so véi luc thuy
dong hudng xuong dudi trén canh bom va trong luc cua rdto truc than bom. Do tai trong
doc truc trén & truc 16n hon nhiéu so véi tai trong hlmng tAm, cac tm 16t chéng ma sat doc
truc cua RCPS dugc stra chita va kiém tra nhiéu gap 2 14n so véi dng 16t chng ma sit cua
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cac 6 truc huéng tdm. Dé kiém tra va sira chita 6 tryc doc truc - hudng tdm can phai: ngét
két ndi cna khép ndi, thao dong co dién, théo than 6 truc doc truc - hudng tim va céc chi
tiét cuia 6 truc doc truc - huéng tdm nay, sau d6 chuyén dén khu vuc sira chita.

Nhu vy, céc thiéu s6t cia thiét k& RCPS nay la nhu sau:

- luc déy tac dung 1én b truc doc truc, b truc doc truc nay tac dung 1én roto bom, khong
duoc bu dy du bdi cac luc khéc;

- can phai thao dong co dién dé kiém tra va thay the cac bd phén cua b truc bi mon
nhidu nhét, dic biét la cac tAm 16t chéng ma sat ctia  truc doc truc - huéng tam;

Cum bom ciia NPP ¢6 két ndi ¢b dinh vdi truc ciing duge biét dén [Mitenkov F.M,
Novinsky E.G., Budov V.M. Cac mdy bom tudn hoan chinh ctia NPP. — T4i ban 1in thir 2.
Stra d6i va M& rong. - M: Energoatomizdat, 1990, trang 33-34 (Hinh.2.5)] /

Theo so db ndy, céc truc clia bom va dong co dién duge lién két v6i nhau bing khép
ndi cimg, va khdi nay c6 ba b truc huéng tam, hai trong sb ba 4 truc nay nam trong dong
co va mdt 6 truc nim trong bom. O truc trong bom duge bdi tron bang moi trudng cong
tac. Cum bom chét tai lanh ctia 16 phan tng cho NPP “Loviisa” d& dugc phat trién theo so
dd nay [trang 192-194 (hinh 2.5)]. Cum bom chét tai lanh clia 10 phan tmg nay sir dung b
truc doc truc boi tron béng dau.

Nhuoc didm ciia thiét ké nay 1a hé théng dAu, lam gidm an toan chdy nd cta thiét bi
cta NPP.

Ban chét k¥ thuit ciia sang ché

Muc dich cta séng ché 1 giam tai 1én b truc doc truc trong qua trinh vén hanh RCPS
bang cach khong lap b truc doc truc nay trong thdn bom ma lip trong khoang trén ctia dong
co dién, va truyén trong luc ctia roto dong co dién va banh da 1én 6 4 truc doc truc nay dé bu
cho Iyc diy doc truc va dam bao bdi tron cho b truc hudng tAm ctia dong co dién bang
nuée. Muc dich khac 13 cai thién kha nang sira chita cua RCPS.

Khi st dung sang ché nay, ¢6 thé thu duoc cac két qua k¥ thuit sau, cu thé l1a:
- thit nhét, giam tai trong 1én b truc doc truc;

- th& 2, ting d9 tin cdy;

- thit 3, giam thdi gian stra chita va thay thé 4 truc doc truc;

Dé giai quyet vAn d& néu trén, cho phép dat duge hiéu qua véi cac dic tinh dé néu,
sang ché dé& xuit cum bom chét tai lanh ctia 10 phan g, chi yéu cho céc khéi ctia nha
may dién hat nhan c6 chét tai lanh 13 nuéc nhe, bao gom.

bom cong x6n truc dimg mot ti‘mg canh,

dong co di¢én co6 b truc doc truc - huéng tAm duge lép & khoang trén va tiép nhén tat
ca tai trong doc truc tac dung 1én roto clia bom nay, bao gOm tai trong tlr ap lyc nudce 6 16p
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v thit nhét ctia NPP, bom loai truc vit tich hop duge lép & dAu trén cia cd b truc doc truc
- huéng tam nay, & truc hudng tAm phia dudi dugc 1ap & khoang dudi,

banh da duoc bo tri & phan dudi cta roto dong co dién,
truc dong co dién dugce két ndi voi truc bom bang khép ndi cimg.

O truc doc truc - hudng tAm nay duge lép trong khoang trén ctia dong co dién, dugc
ché tao gém hai bo phén chinh:

b truc hudng tAm dugc ché tao dué6i dang dng 16t kim loai réto dugc 1&p vao phén hinh
tru ctia cb, cb nay duge lép trén truc dong co béng dau lép hinh nén va duogc lép chat béng
bu 16ng va mét bich ép trén dau trén cua truc, va 6ng 16t stato dugce lam béng vat li€u chéng
ma sat,

va b truc doc truc bao gém hai vong chén stato, c6 hé théng tay don can b%lng kiéu don
by c6 cac tAm 16t va cdc tAm 16t roto lam bang vt liéu chong ma sat duoc lép trén phan
phéng ciia cb.

Thoi gian stra chita va thay thé 4 truc doc truc duoc gidm xubng do thuc té 13 khoang
trén ciia dong co dién duge ché tao dudi dang thung chira thép khong gi chéng 1o i ¢6 thé
dé dang thdo roi, gitip c6 thé tiép cén vai b truc doc tryuc - hudng tAm.

Do d6, d& kidm tra va sira chita & truc doc truc - huéng tim niy, khong can théo dong
co dién cua RCPS ra.

Ap luc ctia nuée dung dé bdi tron b truc, chay vao khoang trén nay, dugc tang lén béi
bom kiéu truc vit bao gdm dng 16t c6 ren xo0én, duge 18p trén dinh cta cb, nude nay duge
bom qua & truc doc truc - huéng tdm nay va sau do di qua dudng bng xa dén b truc huéng
tam duoc ldp & khoang duéi clia dong co dién.

M5 ta vén tit cac hinh vé

Sang ché dugc md ta c6 dua vao céc hinh v, trong do:

Hinh 1 13 hinh v& khai quat cia Cym bom chét tai lanh cho 16 phan ung (RCPS -
Reactor coolant pump sets) theo sang ché;

Hinh 2 12 hinh v& thé hién khoang trén ctia dong co dién.

Hinh 3 13 hinh v& thé hién khoang dudi ctia dong co dién.

M3 ta chi tiét sang ché

Bom c6ng x6n truc dimg mot tﬁng canh (Hinh 1) ¢6 cénh bom 1 dugc dit ¢ day,
trong d6 truc ctia than bom 2 ¢6 b tryc huéng tdm phia dudi 3 dugce lam mat béng moi
truong cong tac, dugce két ndi vé6i truc dong co dién 4 béng khép ndi 5, truyén mo men
xo0an va luc doc truc téng hop gilta cac truc nay. O truc doc truc - huwéng tim 6 tiép nhan
tAt ca céc tai trong doc truc tdc dung 1én réto ctia bom nay, duge 1ap trong khoang trén ctia
dong co dién nay. O tryc huéng tAm 7 cua dong co dién duge lép trong khoang dudi cua
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ddng co dién nay. Banh da 8 dugc I8p phia dudi 6 truc huéng tdm phia dudi clia dong co
dién nay.

Trong cum bom chét tai lanh cta 16 phan Ung nay, nude bdi tron duoc cép tr bo lam
mét tir xa cua hé théng NPP theo dudng éng 9 vao khoang trén 10 clia dong co dién.
Duong ng 9 duoc két ndi véi khoang trén bing d4u n6i dang mat bich 11. Khoang trén
10 1a két cAu chéng 1o ri duge 1am tir thép khong gi dang hinh try. Khoang 10 bao gdm
vo 12 (Hinh 2), trén d6 ¢6 lap cac thanh phén stato ctia 6 truc doc truc - huéng tdm va
thing chira 13 c6 dang hinh tru bing két ndi bu long, duoc déng kin trén dinh va c6 dau
néi dang mat bich & ddy. Thiing chira nay c6 thé théo roi duge va duge gén chit vao vo
12 béng cac bu long 14.

Cb 15 ctia b truc doc truc - huéng tdm duoc 1ép trén truc dong co nay bing dau lép
hinh nén. C4 15 nay duoc 18p chit véi ddu trén clia truc ndy béng céc bu 16ng 16 va mat
bich ép 17. Céc tim 16t dy phong chéng ma sat 18 duoc lip trén phin phéng ctia ¢b 15 cta
& truc. Ong 16t kim loai 19 cua b truc hudng tam phia trén duge 14p trén phan hinh try cta
c¢b 15. Ong kim loai 20 ¢6 ren xo0&n dugc lip trén dinh cta cb niy. Ong kim loai 20 nay
cling v&i éng 16t xodn 21 duge ¢b dinh trén phén stato cla b truc doc truc - huéng tAm nay
tao thanh bom tryc vit ding dé tuin hoan chat 16ng 1am mét trong qué trinh van hanh cum
bom. Vo 22 cta 6 truc huéng tAm dugce lap trén vo 12 bing két ndi bu 16ng. Vong chin
trén stato 23 bao gdm hé théng tay don can bing kiéu don biy va céc tam 16t dugc ché tao
tir vat liéu chdng ma sat dugc lip gilta vo 4 truc hudng tAm 22 va cb 15. Vong chin dudi
c6 thiét ké twong tu dugc l4p gitra cb 15 va day cua vo 12.

DPém bit kin bé mit 24 dugc lap & d4y ctia khoang trén dé ngan nuéce chay vao khoang
stato ctia dong co. Nudge ro ri & dém bit kin bé mit chay vao dudng dng xa 25, dugc két
ndi véi bd gom nude ro ri 27 bang d4u ndi dang mit bich 26 (Hinh 1).

Trong phin duéi cia v 12 dugc han dudng bng xa 28, dugc két ndi voi duong dng
chuyén tiép 30 biang ddu ndi dang miat bich 29, duong 5ng chuyén tiép 30 nay la dudng
dng duogc cb dinh voi thanh ngoai ctia dong co.

Ap luc clia nuée dung d& bdi tron 6 truc, chay vao khoang trén, dugc ting 1én nho
bom truc vit dugc tao thanh béi céc bng 16t c6 ren x0&n va nude ndy dugc bom qua b truc
doc truc - hudng tdm nay va sau do chay qua duorng bng xa dén duong ong chuyén tiép.
Pudng ng chuyen tiép nay duoc két ndi v6i duong dng nap 32 bing dau nbi mit bich 31
(Hinh 3) duong 6ng nap 32 ndy duge han vao vé clia khoang dudi 33. Vo cua khoang dudi
¢6 két cAu hinh tru chéng ro ri dugc 1am tir thép khong gi, trong d6 c6 lip 6 truc huéng tAm
7 ctia dong co. O phia trén clia vo nay ¢ dém bit kin bé mit trén 34 dé ngan ngira rd ri vao
khoang stato. & diu dudi coa vo o lap dém bit kin bé mit 35 @ ngan nglra 10 ri vao
khoang dudi cuia dong co. O truc hu:orng tAm phia dudi ctia dong co 1a 6 8ng 16t bang thép 36
duoc lap chit trén truc dong co va bng 16t stato duge lam tir vét liéu chéng ma sat 37 duge
lap chit trén vo 38 cua b truc , vo 38 clia b truc nay lai dugc lap chit vao vo cua khoang
dudi 33 bing két ndi bu 16ng. Dudi tic dong ctia dp luc bom tryc vit, nuéce chdy vao duong
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bng nap ctia khoang dudi, bdi tron b tryc hudéng tAm phia dudi va dugce hut ra khoi khoang
dudi nay theo dudong bng hut dwgc han bén trong 39 (Hinh 1) di vao duong bng xa 40,
duge két néi voi duong éng hit nay bing két ndi mit bich 41. Nude chay theo duong ong
x4 nay tGi by lam mat tir xa ciia NPP.

Dé kiém tra va sita chira d truc doc truc - huéng tam, chi can théo cac bu ldng 14 va
thdo thung chira 13, thao bu 16ng va théo vé cta b truc hudng tdm 22; thdo cac bu 16ng 16,
th4o mat bich ép 17, thao ¢ 15 va cac vong chin stato ctia 6 truc doc truc - huéng tam 23.

Hiéu qua dat dugc cta sang ché

Theo d6, do tin cdy ctia cum bom theo sang ché dugc ting 1én do viée lép b truc doc
truc - hudng tdm dugc bodi tron bang nudc khong phai 1a trong thin bom, ma 1a trong
khoang trén cta dong co dién, va do khép nbi cing truyén lyc doc truc va md men XOAn.
Didu nay cho phép st dung trong lyc ciia roto dong co cung voi banh da d8 bu lai lyc ddy
va 1am giam luc tong hop, do d6 1am giam tai 1én b truc.
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YEU CAU BAO HO
1. Cum bom chét tai lanh ciia 16 phan tng bao gdm bom truc dimg mot ting canh c6 canh
bom (1) duge bé tri & ddy, b truc hudng tam phia dusdi (3) dugc bd tri trén truc bom (2)
phia trén canh bom (1) va dugc boi tron bing moi trudng cdng tac, cum bit kin truc bom
dugc ché tao dudi dang khéi bit kin b& mit nhiéu tAng dugc 14p phia trén b truc hudng tdm
phia dudi (3), banh da (8) duoc 14p phia duéi 6 truc huéng tdm (7) cia dong co di¢n, khac
biét & chd:
truc bom (2) duoc két ndi véi truc ctia dong co dién (4) bing khép néi cing (5),

b truc doc tryc - huéng tdm (6) duoc lép trong khoang trén (10) cia dong co dién, co
cAu tao gdbm 2 bo phén chinh: b truc huc'mg tam duogc ché tao dudi dang bng 16t kim loai
roto (19) duoc lap trén phan tru cta cb (15), c¢d (15) nay duoge lap trén truc dong co (4)
bing diu lip hinh nén va duge lap chiit vao dau trén cla truc dong co dién bang céc bu
16ng (16) va mét bich ép (17) va b truc doc truc bao gdm hai hé thong tay don cAn bang
kiéu don by stato c6 cac tAm 16t bang vt liéu chong ma sat va cac tm 16t réto 1am tir vat
lidu chéng ma sat, duge lap trén phan phang ctia ¢b (15),

4 truc doc truc - huéng tim (6) dwoc lam mét bing nude tir hé thong nha mdy dién hat
nhén (NPP - Nuclear Power Plant), ap luc ciia nudc nay dugc tang 1én nho bom truc vit
duoc dit & du trén ctia ¢d 6 truc doc truc - hudng tdm (6), va bao gdm 6ng 16t stato va bng
16t rdto ¢b ren xoan,

nude chay tir khoang trén (10) cia dong co dién qua dudng dng (9) duge lap trén vach
dong co dién, dén khoang dudi cua dong co dién duge ché tao duéi dang hinh tru bang
thép khong gi, va bdi tron & truc huéng tAm ctia dong co dién duge ché tao dudi dang dng
16t roto bang kim loai va dng 16t stato bang vit liéu chbng ma sét, va

nuée tir khoang dudi ctia dong co dién dugc hut theo duong dng x4 di vao hé thdng
NPP.
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