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The tasks of work

e Design of a steam generator;

e Determined the main feature of turbine instillation;

e Design of a condenser;

e Make a financial management of the project;

1. Design of a steam generator.

Table 1. Initial data.
Parameter Denomination, units Value
Coolant Water
Thermal power of SG Qsg, MW 3718 / 4 =929.62
Mass flow of steam Dy kg/s 506.61
Coolant flow G1 kg/s 5062.54
Coolant pressure at the inlet to the SG p1 MPa 17
Coolant temperature at the inlet to the SG t1,°C 329.1
(Sjgolant temperature at the outlet of the £/, °C 297 6
Steam pressure at the SG pst or p2 MPa 7
Steam temperature at the outlet of the SG tst or ts °C 286.8
Feed water temperature trw °C 225
0

Blowdown flow rate, % (as a percentage Ao, % 05

of mass flow of steam)

e Determination of Steam Flow Rate,

kg

D, = 506.61-;

e The Number of Tubes,

Niube == 11654 pcs;
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e The average length of one tube of the steam generator,

luyr = 14.15 m;
e The Wall Thickness of the Collector,
Scoll = 0.145 m,

¢ Diameter of the Steam Generator Vessel,
Dyesin = 4.76 m;

e The Wall Thickness of the Central Shell,
Oyes = 0.142 m;

The pressure losses,
ApPiota] = 276275 + 13134 = 289409 Pa;
2. Determined the main feature of turbine instillation.
For calculations of NPP with a VVER-1300 and saturated steam turbine with

low speed that was divided into high pressure part and low-pressure part which drives
an electrical generator of 25Hz, and by following steam flow after condensing and the
stages of reheating the water before reaching the NPP steam generator, we obtained the

Table 2. Initial Data.

Ne, MW 1300 electrical power
p,, MPa 7 Steam pressure at the SG
po, MPa 6.65 Initial pressure
tg, °C 282.4 Initial temperature
p., kPa 4.5 Pressure of condenser
superheater 1 Number of stages of superheater
trw, °C 225 Temperature of feedwater
pq, MPa 0.6 Pressure of deaerator
e steam flow to a turbine
1300103 kg
G0 =5717098-099- (1-0.1975—0.0761) 1898.95

e Thermal loading of a steam generating unit, Qg;, KW (MW).

Qsc = 1898.9
- ((1.0602 + 0.002 + 0.005) - (2777 — 975) + 0.005(1249 — 975))
= 3655 MW;
e Thermal loading of turbine Q,; , kKW (MW).
Qs = 1898.9

- ((1.0602 + 0.005) - (2777 — 975) + 0.002 - (147 — 975)
+0.005(1249 — 975)) = 3644 MW.

e Electrical efficiency of turbo-generator.
_ _ Ne 1300 0.357-
ne_ntS_QtS_3644_ . )
e NPP efficiency.
Mnpp = Mrs ° n{)ip 'ngip "MNsg ™ MNe s
Nnpp = 0.99-0.995-0.996-0.99 - 0.357 = 0.345 = 34.7%;
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3. Design of a condenser
Table 3. Results of variant calculations of the condenser.

Option 1 Option 2
d_out=28 mm d_out=28 mm
d_wall=1 mm o wall=2 mm
Ge1, kg/s 574.763 574.763
Wiy, kg/s 27388.125 27388.125
Mube> kg 341817.5 654850.38
Ctupe, million rubles 119.64 2990
Ccond, million rubles 20936 401.10
Np, kW 1918 1779.667
Ep, kW-h 12467343 1156841
Ce1, million rubles
174.54 161.94

4. Make a financial management of the project
Table 4. Research cost budgeting

Name Cost, RUB. Cost, %
Costs for materials and other products 1290 0,51
Costs for specialized equipment 2245,2 0,88
Supervisor salary costs 91042,1 35,71
Design engineer salary costs 75917,4 29,77
Contributions to social funds 504218 19,77
Overheads 34065,7 13,36
Research budget 254982,2 100
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AHAJIN3 ®AKTOPOB, OIPEAEJAIOINX DPPEKTUBHOCTD
MNPAMOTOYHBIX ITAPOTEHEPATOPOB OHEPI'OBJIOKA BH-800

A.I'. AnmroHuH
TOMCKUI OJMTEXHUYECKUN YHUBEPCUTET
N3, HOIL U.H. byrakosa, rpynma 5061

[Tpumenenune Ha ADC KUJIKOMETAUIMUYECKUX TEINIOHOCUTENIEH B HACTOSIIEE
BpeMsi 00yCIIaBIMBAETCS HEOOXOIUMOCTBIO BHEJPEHUS B SJICPHYIO SHEPTETUKY peak-
TOPOB Ha OBICTPBIX HEUTPOHAX, TPEOYIOMIMX BHICOKUX YAEIbHBIX TEIIOCHEMOB B aK-
TUBHOM 30HE.

Kaxk noka3zan onsIT 3kcrutyaranuu naporeneparopa (I1I') ayist peaktopHoii ycra-
HoBkH (PY) BH-600, ctans mapku 10X2M nonBepraercst S3B€HHON KOPPO3UU CO CTO-
poHBI ucnapsieMor Bojbl. [Ipu a3TomM Hanbomee rirydokue KOPPO3UOHHBIE SI3BbI Pa3BU-
BAIOTCs B 30HaX yXYAIIEHHOTO TEIJI000MeHa U neperpena napa. O6pasoBaHue KOppo-
3UOHHBIX 3B MPUBOJUT K MECTHOMY YTOHEHUIO CTEHKH, COOTBETCTBEHHO, K CHUKE-
HUIO MPOYHOCTH MaporeHepupyromumx tpyo. Kpome toro, mpu temmnepaTrypax BbIIlIe
505 - 510°C, xapakrepusbix ajs 1" HaTpueBoro peakropa 00JIbIIONH MOIIHOCTH, JIJTU-
TeJIbHasA MPOYHOCTH cTanu tuna 10X2M pesko camxkaercs. [1]

OnbIT 3KCITyaTaluyd TPYOHBIX CUCTEM U TPYOHBIX JIOCOK IMaporneperpeBaTeib-
HbIX MoxyJied mnaporeHepatopoB PY bH-600, M3roToBleHHBIX M3 CTaM MapKu
09X18H9 (10X18H9), moka3piBaeT, 4YTO 3Ta CTaJlb 00JaJaeT BBICOKON IIUTEILHOU
MPOYHOCTHIO U KOPPO3UOHHOM CTOMKOCTBIO B CPEJE MEPETPETOro Mapa Mnpu TemIepa-
Typax 10 515°C npu ycioBUM UCKIIIOUEHHUS 3a0poca BIAXKHOTO Mapa U3 UCTIapUTEIhb-
HBIX MoayJjeil. B cnydae Takux 3a0pocoB, BO3MOXKHBIX MPU HECTAIMOHAPHBIX PEXKU-
Max pabotsl PY, Metami TpyO u TpyOHBIX JOCOK B 30HE JIOCBIXaHUS Mapa MOKET MOJ-
BEPraThCsl XJOPUIHOMY KOPPO3UOHHOMY PACTPECKUBAHUIO. [1]

[Tpoext maporeneparopa (H-272) nns BH-800 Op1n1 paspadoTtan Ha 6a3e KOH-
crpykiuu III" PY BH-600, npu 3TOM ydTeH OmBIT nycka W skciuryatauuu 1IN PY
BH-600. B niensix cokpaiiieHusi HOBEPXHOCTH, Pa3Iesionieii BOAY U HATPHil, U yMEHb-
IICHUST KOJMYECTBA MIBOB MPUBAPKHU TEIUIOOOMEHHBIX TPYyO K TPyOHBIM TOCKaM HC-
KJIFOUEH HATPUEBBIN MEperpeB mapa MpoMeEXYTOUYHOTO JABJICHUS, U CIEJ0BATEILHO,
Moaynu-npommeperpesarenu (30 mryk). B kauecTBe KOHCTPYKIMOHHOTO Matepuaia
MOJyJIel-TieperpeBaresieid UCnoib30BaHa cTaiab Mapku 10X2M BMecTo cTtaid MapKu
09X18H9. lns ynoBieTBopeHus TpeOOBaHMM MO 00ECTICUCHUIO YCIOBUH JJIMTEIHLHOM
MIPOYHOCTH TeMIepaTypa ocTporo napa Obuia cHuxeHa 10 490 °C. Pecypc moayneit
naporeneparopa cocrapysier 150000 gacoB, yTo mOTpeOyeT MX 3aMEHBI B MPOLIECCEe
AKCIUTYaTalH.

B pabore paccMoTpeHa BO3MOXKHOCTH HMCIOJIb30BaHHUSI 00Jiee COBEPIICHHBIX
KOHCTPYKIIMOHHBIX MaT€pUAJIOB MPHU MPOU3BOJICTBE 3aMEIIAIOIIUX MOIYJICH, YTO MO3-
BOJIUT 3HAUYUTEJILHO YBEIIUUUTH KX CPOK CITYKOBI.
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