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Abstract

In the small modular reactor (SMR), the miniaturization of the secondary circuit system leads to the
need for constant pressure operation of the deaerator to maintain the stability of the unit. Accord-
ing to the characteristics of ACP100 secondary circuit system, a simulation model of deaerator sta-
ble pressure operation is established in this paper. At the same time, the secondary system model
is also established to study the influence of the control mode on the secondary system under the
unit power change and accident conditions. The results show that the deaerator pressure stabilizing
operation control mode can realize the control of deaerator pressure and feed water temperature,
which verifies the feasibility of deaerator pressure stabilizing operation in single module unit. Ac-
cording to the analysis of accident conditions, the trip of circulating water pump and the disconnec-
tion of low-pressure heater will have an impact on the deaerator pressure and feed water temper-
ature, while the disconnection of LPH3 has a greater impact on the operation of deaerator and sec-
ondary circuit than that of LPH1 and LPH2 in the disconnection condition of low-pressure heater,
so the attention of LPH3 should be paid to in the subsequent unit operation.
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Figure 1. The secondary circuit system of the ACP100
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Figure 2. Schematic diagram of deaerator
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Figure 3. Node diagram of deaerator system
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Figure 4. Simulation diagram of deaerator pressure control
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Table 2. Steady state simulation value error
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T i EAA Z1H AR ZE (%) IE=X:] ZiH AR ZE (%)
100%FP 350.161 0.161 0.0460 593.750 0.250 0.0421
90%FP 350.214 0.214 0.0614 593.942 0.342 0.0576
70%FP 352.565 2.565 0.7275 594.794 0.995 0.1673
50%FP 349.356 ~0.644 ~0.1839 593.010 ~0.590 ~0.0994
30%FP 349.093 ~0.907 ~0.2591 593.196 ~0.404 ~0.0681

4.1.2. BHSIEBIEIE

AR SC I HR LM 5 Th %6 T 00, B0 UE R 4 38 B AL 1) Zh A i SRR o HLALFESH ThoR Tl N A ig 4T 100s J&
LEVERE 2R 20% FP. HENBRA S MBS /KR RV /K 7 B PGS I B K R an P 8(A) BT« 78 360 FPHT,
RIRE LRI D)4 T B S KR BAEK 7 B AR B IR R B 1 0. ML RE DRI, BRAEASE S RIBR
FUKIR R AR, TEISAT 7 RPN N IREIK R A EEH . IR A A ORI S X n i id, A
DU AN DX S D R T %5 X, Bk & 9 fios.

25

—— HsE .
Hor A IR K 7t B — G
g — WA - — WiHE
120 20
6 .
2 2 3
% 100 e i
g 15 & é‘)s
i o
280 5 o=
L] 0E ®
Ji=S X W4T
60 -
5 L
a0l 3
20 T T T T T T T T T T T 0 L L L L L L L L L L L
0 150 300 450 600 750 900 1050 1200 1350 1500 0 150 300 450 600 750 900 1050 1200 1350 1500
B i/s 1/

Figure 8. Related parameter changes during power variations
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Figure 9. Deaerator pressure and deaerator water temperature change
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Figure 11. Main steam pressure change
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Figure 14. Parameter change during linear change (A: Front pressure of the first stage of the steam
turbine; B: Inlet enthalpy value of low-pressure cylinder)
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Figure 15. Condensate water temperature change during linear change
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Figure 16. Parameter response during step change (A: Front pressure of the first stage of the steam
turbine; B: Inlet enthalpy value of low-pressure cylinder)
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Figure 17. Parameter response during step change (A: Condensate water temperature; B: Extraction
steam flow during stable pressure operation of deaerator)
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Figure 19. Deaerator pressure and condensate flow during the disconnection of low-pressure heaters
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Figure 20. Comparison of parameters among three splitting schemes and 100% FP
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Figure 21. Feedwater temperature during the disconnection of low-pressure heaters
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Figure 22. Cooling water flow, pressure of the condenser during the tripping of circulating pump
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Figure 23. Extraction steam flow, reheat water temperature during the tripping of circulating pump
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Figure 24. Average pressure of DTR and feedwater temperature during the tripping of circulating pump
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