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Abstract

The reliability and economy of the thermal performance of the second circuit of nuclear power
units are becoming the focus of nuclear power operation evaluation and analysis. Based on the
thermodynamic mechanism and design data set, this paper develops a steady-state calculation
module for the second circuit of nuclear power of an M310 unit, and implements the overall ther-
mal calculation of the system by entering the initial and final parameters of the steam turbine and
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a small number of constraints, and finally obtains the detailed thermal parameters and perfor-
mance indicators of the system. Based on this module, the calculation of the second-circuit ther-
mal system of nuclear power units and the calculation and analysis of variable working conditions
can be realized, which provides a theoretical basis for the subsequent software development of
thermal performance supervision platform and other software.

Keywords

Nuclear Power Units, Second Circuit, Thermal Performance Analysis, Design Dataset

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

=

1. Ay

& 2022 F 8 A, REREZHBENILA 53 &, SIEHLEE 5559 /T, HIMEEZBHA 23 &,
SEENEE 2419 T 77, AEEZBEHHEE RS Gl 1] MR35 DY TR, FRIE G 2 4k 28 hn tha gk
REVR iy, RmERIRAEAIRIERE 1, “InPURRAMEARRIR” , “ERER—S. BR—5. miRS%
HERTE TAE . BURCH P =AU g i

bE& B A% LA B P A, T PR ML R g Ve RE, SR SIS AT P SE A
A, RN IR R G A W2 W B H SRR A T AR RS AT VRS 2 BT B EE A2 R R
ZAEHTE T ) R, RIEA —B S — ol SO 2 s Sz b i TR, b2 AR FERT
FEAARE A, SRR, ToiESem m SHLAVRS B, s o tERe i B A TR, b
HUAHAE B T Ak 704

ARSCHET B, JF AR M310 BUHLAL — [8l B A% I S EO T ERE . PRI T O
MU AR B~y BB ST R R P 2 25 R S T BB A, 3 R A LA — Rl I R AT,
BT IhAE, IARAE AL BT BRI SRR I AT B T T B R B I S, SRR R AE
RO L2 MRS R, SR R R R R AR, FAR R R B AOIRE K kRe, A
BRI VERE MR B T 6 S A T R S R A

2. RASHVTEBEEMB IR

FRHAN ARG SHOT G, OB, RN /YL BRES . BHRES. TEMKARS
LHEMKRHBBS, REZRG. WA ETTHE. WA 1 K M310 BHLA —RIERER .

PRI RESEAT R BER, WA ASHRDELFRFAHFRT, B @i
RGHBRR, SCil R GRS, RESRIAR SR S HONE REFE bR K dls
3. B —EBRANREETERR

BT IR R G VBRI RGO A T 2R (3]

1) & - L, FREHLRSL A ERMZ ML, s KR0S AL TR AR, PR IRESLk
AT GRIRIX, AR LIRS S 1 SRR AR 2R X

2) VKT B A MSR FIFWE R [ 32 20 A & IR SR, MSR 5 & G P i1 S 87 A

ik

DOI: 10.12677/nst.2023.112019 183 MR A


https://doi.org/10.12677/nst.2023.112019
http://creativecommons.org/licenses/by/4.0/

W

SR 1
3) IR ETAITALAT B 7k 1, AR A AE B 2K 1 T K T
PAERE A T — Bk B VRN R GE, A% L TR B 30 SBT3 7 A7 AE BRI

<
E dar)
VYPOOLVY

AR B |
RCPOOIGV

LibIE S

®

D —

4 !
RIE T t
oo H\'\

VVPOORVY

IR
D><
N

RCPO02GY
EE ]
VVPOO3VV
AHREBS
RCPOO3GY R

3
.1
£
=
&
1
=
E3

E
; L \

——m
—

—
PA——
— =
¢ —

kg
; 4
"
L
5]

— =
— @™

(]
— @

wn7 e AR f&m4 f&im3 f&m2 f&m1 W I 2
BREL2

EOAR

Figure 1. Flow chart of second circuit of M310 unit
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Figure 2. Procedure for calculating heat balance of primary reheater
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Figure 3. Procedure for calculating heat balance of heater with drain cooler

E 3. BHKSEFMARAFEHELR

DOI: 10.12677/nst.2023.112019 186 MR A


https://doi.org/10.12677/nst.2023.112019

Wl %

S IR 5 0 T AL o B R (AT R B A AR 5
TEHUKA SIS S5 B 4 FTr

BEMREUTEL KFE
(ERFEHSEHRER
RAR)

BB IAE RS k

|

HHEMNE O TREE
| |

|

G4 KF1E, iHEIAEE
EiR=E

}

HHEERE, ZWEE.
FMENFERIKEC S

l

REFEFMED . HWARE
H. HERRRE

}

RIS E. BKSH
HEMARITEEHE

TR

TEERB SR
EEE R

Figure 4. Procedure for calculating heat balance of heater without drain cooler
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Table 1. Main Parameters of Power plant performance calculation

=R MHETEIESY

B /&) R [T, DI AR IR RER., AR
kg IRER: IR ELHRERTH R W/ ARIR R, FRHLIIA R . IR HLIAFESR
LK ke S ZE L EKIRTE . MR RS

Bk e ikae e WA PEMOKIRTE . TETE R

5. WHREARREIER SR
5.1. BHEA

IR ) B BRI H ) B B AT S BT SRR [ T A 1 AN s AR U AR A
A RN FEHUH AP SRR T-MCR LOUE ARAE T8, $ 3 N E , 43 il N\ B4 P o
1 90% L 70% LHLAT 50% LALHIHE 24, RO HE & THLR B TH R 2 80808 5 #0116 1 AH B 2
BE B REREIESE) . HHESHS RIS ESTH, MERABHE2%. FEE 2 8 90% Lot Hylih
EETPANE

5.2. WE4ER
1) 90% bt T35 UF

Table 2. Input of the initial value of 90% working conditions

2. BN 90% LR #ItA1E

=] LA WABUE
FZERESIGATTHD MPa 6.61

F AR ECRIIHT) 0.9961

e PR O 28 TR C 270.7
RN V2R 7K B (R 2RI ) kg/h 5152680
N 4K E A MPa 7.723
N 2 KR T 219.77

DOI: 10.12677/nst.2023.112019 188 MR A


https://doi.org/10.12677/nst.2023.112019

Wl %

Continued
SAKEE RSy MPa 8.529
2R 7KIE H FIKIR B C 173.32
R R JIHRAE ) kPa 4.8
A KLV B T 0
IR ES - 0.987

T BRI, RN SEHEBYT FERG T, S ERHEX g 3 PR,

Table 3. Comparison results between parameter calculation values and design values under 90% working conditions
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6. B A AT H O - 0.887348909 0.8875 -0.02%
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30. 1SR M 1 7K kJ/kg 137.7727278 137.7 0.05%
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