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Response to No. 2 

The APR1400 pressurizer surge line features and operational procedures address the structural 
integrity issues raised by NRC Bulletin 88-11 in minimizing surge line stratification. 

 The surge line piping is routed to ensure that sufficient flexibility exists to minimize 
resistance to uniform thermal growth and the thermal deformation due to stratified flow 
loadings. The surge line has the horizontal section between the vertical take-off at top of 
the hot leg and vertical leg at the bottom of the pressurizer. The horizontal section is 
sloped downward at a minimum rate of 1/16 inch per foot from the pressurizer. 

 The nozzle and surge line from the hot leg are upward vertical and of sufficient length to 
prevent the colder hot leg fluid from entering the surge line beyond the take-off. During the 
normal power operation, a continuous bypass spray flow is maintained to further suppress 
turbulent penetration from the hot leg flow. 

 The pressurizer versus hot leg temperature differential is limited during heatup below the 
design temperature differential of 188.9  (340 ). Also, the pressurizer heaters are used 
to maintain a required pressure and temperature during the initial heatup. The pressurizer 
level is maintained at a predetermined level (outsurge) during the plant heatup by the 
charging and letdown flow controls, which can limit the colder hot leg fluid insurge. 

Responses to No. 3 & 4 

The APR1400 design conforms with NRC Bulletin 88-11 and SRP Section 3.12 pressurizer surge 
line requirements as follows: 

 The stratification test for the surge line piping layout for Younggwang Nuclear Power Plant 
Unit 3 (YGN 3) was done as part of the YGN 3 pre-core hot functional test. The 
measurements taken during the test verified the assumptions and methodology of the 
surge line design basis both from a thermal-hydraulic and structural standpoint. The 
measurements included both the circumferential and axial temperature gradients and the 
pipe displacements. The surge line for APR1400 has the almost same operational 
procedure and piping layout as those for YGN 3 of OPR1000 as shown in Figures 1 and 2 
and was also tested during Shin-Kori Nuclear Power Plant Unit 3 (SKN 3) pre-core hot 
functional test. Only the pipe displacements were measured from the SKN 3 test because it 
was confirmed from the YGN 3 test that there are the relationships between pipe 
temperatures, curvatures, and displacements which form the basis of the design analysis. 
The pipe displacements measured from the SKN 3 test verified the design of surge line for 
APR1400. Therefore, the design of surge line for APR1400 is not novel and then its first-of-
a-kind test is not required. 

 A COL applicant will implement the monitoring program during the first preoperational test 
to verify the design transients used in the structural design of the surge line (COL 3.12(8)). 
The monitoring program includes the real-time measurements of the surge line pipe 
displacements at several major locations on the surge line and plant data such as hot leg 
and pressurizer temperatures, pressurizer pressure and level, charging and letdown flows, 
as well as the status of reactor coolant pumps, pressurizer heaters, and spray valves. 

 The test to monitor the surge line stratification will be performed in accordance with the test 
guideline for the test described in DCD Tier 2, Section 14.2.12.1.51, “Pre-Core Reactor 
Coolant System Expansion Measurements”. 
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