TUBE INLET ORIFICE DESIGN OF A ONCE-THROUGH STEAM GENERATOR
CONSIDERING OPERATION STRATEGIES

Integral-Type Pressurized Water Reactor (PWR) Control Parameters & Orifice Design Comparison
eroop type FVVR 'E' >0 Control parameter: T_ Control parameter: m Control parameter: P_
- o | —e— SG condition-1
”H =  4.5| SG condition-5 N
‘ r’]':,_' \ ' n.o 4.(){wesssssssssssssnnnny TTFTTT eI T rerrrrresy
__ 48-
‘ RCP % '
XY 24-
g[en;?ator E 0-
192-
| s 2. 188-
Helically Coiled Tube Once-Through Steam Generator (OTSG) ol 184'
- In-vessel steam generator 400 0 o0 100 0 50 100 0 50 100
- Compact design and simple flow path arrangement 9=10° 9=11° 9=12°
- Primary coolant flowing down outside the tubes and secondary feedwater . . — w=2.0mm
flowing up inside the tubes (counter-flow operation) w=2.5mm
- Superheated steam generation (no steam separator) w=3.0 mm
€ Motivation =
* Flow oscillation due to the phase change of the feedwater from E 500-
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= Orifice installation at the tube inlet for flow stabilization g . o I t I s
o) ontrol parameter. 1I. ontrol parameter. m ontrol parameter.
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the tube inlet orifice design
€ Objective '
= To investigate constant thermal power operation strategies and to 0 M
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- Design and analysis code for a once-through steam generator using = 30068- S 300+
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- Secondary coolant inlet temperature control > 0. =
- Secondary coolant flow rate control Orifice Tube v 16- 180 - Po i 7 54
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OTSG Design
- Marine Reactor X (MRX) OTSG design data W = The 7_'in control oper.ation, m control o_peration, and P_ co.ntrol
_ Steam generator conditions operation allow a relatively high T;,, a relatively low m, and a relatively
J high P, compared to the other different operation strategies,
SG condition 1 o) 3 1 5 respectively, except when the OTSG operates at the design condition.
Plug. ratio, o [%] 0.0 26 59 77 103 . . = The P, control operati.on provides a rel_a_tively high secondary coolant
Ao pressure and results in a reduced orifice length because the flow
No.oftubes, Nlea] | 388 378 368 358 348 G instability becomes less severe under high pressure.
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