536 #2455 6 Hl] #A fig )| v i} T i Vol. 36,No. 6
2021 fl? 6 FJ JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jun. ,2021

i s S

toR A A 1 R4 11001 ~2060(2021)06 ~0152 - 05
..

s e e

THERMOFLEX T TRt &N A TR A& EEE IS B

£ BB #;M,x R
(b7 BT B A A, K 3] 518000)

A E AT HEMAAAELEL) BAEAABRB G TANFFTREGREARZGTRAAT T, B2 EEK
BeArs. AT AZLER AKS B BH#E(MSR) #0544, £ A THERMOFLEX #¢h#) 3 # A1 i &5t H A, 290
AR T IS T BB AR A, SR AN, A AR LA K T R % IR E AT B 4
FEE L 1% AW, SEEH b T AT AR BT e AR AR B, ST 2 MSR &SRR 6 Rk 40T, im0 kb
THER T Sk A 60 & L S AR

* 8 E:MSRyE T ALk

PEHES TKI72 SCERARIREG A DOI:; 10. 16146/j. cnki. mdlge. 2021. 06. 022

[BlAE&XHER]E M. Fi,5% 2. THERMOFLEX ZET# M AT EvEReizi [ 1], #488300 T#,2021,36(6)
152 - 156. MAO Cheng, YANG Ying, WU Hao. THERMOFLEX variable operating condition calculation for thermal equipment performance
diagnosis[ J]. Journal of Engineering for Thermal Energy and Power,2021,36(6) :152 - 156.

THERMOFLEX Variable Operating Condition Calculation for
Thermal Equipment Performance Diagnosis

MAO Cheng, YANG Ying, WU Hao
( China Nuclear Power Technology Research Institute Co. Ltd. ,Shenzhen,China, Post Code:518000)

Abstract; When the thermal power plant experiences an abnormal condition in which the operating param-
eters deviate from the design conditions, it is difficult to determine whether it is an operation adjustment or
equipment failure due to the complexity of the thermal system and equipment operating under variable con-
ditions. Based on the design parameters of the Moisture Separator Reheater ( MSR) in the nuclear power
plant in service, THERMOFLEX software was used to construct the thermal equipment calculation model.
The comparison of the software variable working condition calculation and the actual operation data of the
power plant is realized. The results show that the thermal equipment modeling and variable condition calcu-
lation methods described in this paper have an error of less than 1% between the calculated results and the
actual operation,which quickly locates the root cause of the deviation of the operating parameters from the
design and diagnoses the abnormal operation of MSR equipment. This method can be extended to the calcu-
lation of variable operating conditions and performance diagnosis of other thermal equipments.

Key words: moisture separator reheater, variable working condition, equipment performance diagnosis
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Tab. | MSR equipment design operating parameters
- TR BB -G IABL B
EINAER  AEMOEE Toll -womEE B - BIEERI SR - BRI B - USRI

Wik kg - b 2 194 506 1 892 981 1 892 981 115 212 1 892 981 133 261
R TR/ kg - h ! 1 892 981 1 892 981 - - = =
WA kg - b ! 301 525 0 = _ _ ~
JE71/MPa 1.044 0 1.039 1 - - = =
/T 181.76 181.56 - = - _
AORE/C - - 181.56 229.98 221.98 277.44
HAREE/C - - 221.98 226.14 269. 62 275.83
A H )/ MPa 5 = 1.0391 2.7970 1.0288 6. 1750
Je [/ kPa - - 10.273 191.950 10.756 149. 823
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Fig. 2 The thermal balance of MSR at design working condition
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Tab. 2 The operating data of MSR in the nuclear power plant
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s © /MPa kg-g'] /% /MPa kg-s'l /% A5 /MPa kg-s'1 /%%
B EGTHER 2 MSR 7635, 178.96  0.869 - 86.3 180.48 0.9 - 86.3 180.48 0.904 - 86.3
FE I A% % MSR — %
) " 231.44 2.76 32.61 91.7 231.07 2.74 31.00 91.7 231.1 2.745 30.9 91.7
FREAGET
EHIAE MSR %k
198. 14 - 0 99.3 275.98 5.894 33.28 99.3 283.05 6.571 35.97 99.3
R
MSR {57K 73 15 5 B S %
- - 77.7 - 9.0 78.51 - - - 80. 88 =
i 7K
MSR H O ZRSH 224.44 0.852 - - 268.81 0.883 - - 275.09 0.887 - -
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Fig. 3 Operation result of the closing of the MSR second-stage reheating valve

10011799 0991796

=] JEF1/MPa |[JRIE/C
e T
v
2.84| 230.8 599 275.5
31 1.8 .

609.6]2499 526(27754

0.99|179.6
83.59|761.2

096 |267.5 '.

B4 MSR-_FEBATEEAEIRETER
Fig. 4 Operation result of the half-opening of the MSR second-stage reheating valve
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Fig. 5 Operation result of the full-opening of the MSR second-stage reheating valve
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Tab.3 MSR operating data comparison table
MSR L% THFHARRIREE/C B MSR B O ARIRE/C AR ARG AEC iR/ %
T HCHHRIR BT - 224.44 222.77 0.78
CUREGE PR T iETT 275.5 268. 81 267.5 0.49
TR ST ETT 282.6 275.09 273.7 0.51
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