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Manufacturing characteristic of major components for prototype SFR
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ABSTRACT

The prototype SFR has currently been under design by KAERI. The size of its major components is much larger
than that of APR1400 and high temperature materials are applied for it. The increased size of components and
those specific materials effect on material procurement, manufacturing process and fabrication facilities. The
manufacturing methods are studied for Reactor Vessel/Guard Vessel, Control Rod Drive Mechanism, Heat Exchanger,
Primary Pump, Reactor Vessel Internals, Steam Generator and In-Vessel Transfer Machine. The proper manufacturing
methods are suggested for each component including side forging technology for ultra large forgings of Reactor
Vessel to minimize the weld seams on which In-service Inspection should be conducted.
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Table 1. Materials for Reactor Vessel Closure Head
13 A2 % (ton)
Flat Head SA-965 Grade F316H
Rotating Plug Rim | SA-965 Grade F316H
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Fig. 1 Reactor Vessel Closure Head
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Table 2 Materials for Rotating Plug
9 A4 %% (ton)
SA-965 Grade F316H 29

Rotating Plug

Fig. 2 Rotating Plug
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Table 3. Materials for Reactor Vessel

=4 A %% (ton)
Top Flange SA-240 Type 316
Shell SA-240 Type 316
Torispherical Bottom 203
Head SA-240 Type 316
Core Support Flange | SA-965 Grade F316H
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Fig. 3 Reactor Vessel
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Where,
R = internal radius, t = wall thickness
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Fig. 4 Soak & Heat Band for Reactor Vessel Girth Seam

223 §34

Type 316 LZEHUC|E 2H)Qlg|27 844
351, Type 316HS] 8342 Type 3163 &
3lt}. (Type 316H 78 Type 316 %3} P-No.7} 271
&l Type 3168 WPS/PQ AME)

Vessel Longitudinal Seam % Girth Seam &% Al
LA G E0] HL SAW Wire 882 AL 4= 9le
H, HATE 3| =9 Longitudinal Seam 87 %ol =
GTAW A-5-8&3°] A& 7Fssith

KR
R
Q)
=

3. HoiS7SEA|

3.1 &4 EN
SFR Y@ Z Ao F5Ax9 44471719
A8 F2 316H A L2HYOlE 2HIE| 2

L +34

Transaction of the KPVP, Vol. 12, No. 1

Ak 316 AE L2HUO)E 2~
S5 A=TE AgR Aol
e B BeE(Mo)d 7}
F3048s ALET WA B UlgAde] =2 Ao
= €A A E8 YA 71 2%,
AR ALEEE B4 thal oA 2F0] A}
geing S AAoIE Ande: 29 995 3
o W& 5247 H(Stress Corrosion Cracking)
o MNP ET} FAH o= - ""°P St
HER fAE A gout =] AELHA Ads7 o
I FY FEoE #AEE Aolth M A
= AEA A= 410 AL ZEIQlE] 2 Fo] AR
HH, et S40] 275 = FFol thefixe <)
T4 625 T AZEO] 925 A 70| AME-S 123t

e r

Spring, Ball nut & Lead Screw, Ball bearing, Gear
5 TEREL BR $AEH 2 WAFEES 17
& E5ad] BEo] AEE Zolt

gl

TAa

Table 4. Raw material specification of CRDM

Product Form Material

Forging ASME SA-182, F316H
Plate ASME SA-240, 316H
Bar ASME SA-479, Type 316H
ASME SA-479, Type 410
Tube ASME SA-213, TP316H
Pipe ASME SA-312, TP316H
Bolt/Nut Type 300 Series SS
Guide Inconel 625 or Incoloy 925
Stopper/Coupler Inconel 625 or Incoloy 925

Table 5. Part specification of CRDM

Product Form Material

Spring Inconel X-750

Housing : Incoloy 925

Ball Nut Ball : Type 440C SS
Lead Screw Incoloy 925

. Casing : Type 316 SS

Ball Bearing Ball : Type 440C SS
Gear Incoloy 925
Gear Wheel Incoloy 925
. Wire : Cu

Magnet Coil Insulation : Poly Imide
Bushing Inconel 718
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Table 6. Material selection per product form

Spec. No. Material Product Form Remark
SA-182 SA182-F91
SA-213 SA213-T91
SA-335 SA335 -P91

SA-387
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Seamless Tube

Seamless Pipe
SA387-91 Plate
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Table 7. Permissible Weld Materials in Table NH-I-14.1(b)
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Table 8 Material selection per product form

Product Form Remark
Below 10,000 1bs

Spec. No. Material
SA-182 SA182 F316H Forging
SA-213 SA213 TP316H | Seamless Tube
SA-240 | SA240 TYPE 316H Plate
SA-479 | SA479 TYPE 316H Bar
SA-965 SA965 F316H Forging

Over 10,000 Ibs
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Table 10 Permissible Weld Materials in Table NH-I-14.1(b)

Base Material Spec. No. Class
SFA-5.5 E90XX-B9
SFA-5.23 EB9
9Cr-1Mo-V
SFA-5.28 ER90S-B9
SA-387 Grade 91
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Table 11 Material Selection per product form

Specification o TEEke] AL 7= AL Table Part Name | Product Form Material Remark
99} 7t} Tubesheet Forging SA-182 Gr.F91
Top & Forging SA-182 Gr.F91
Table 9 Permissible Base Materials for Structures Bottom Head
other than Bolting in Table NH-I-14.1(a) Nozzles Forging SA-182 Gr.F91
Base Material | Product Form | Spec. No. | Type, Grade Support Skirt Forging SA-182 Gr.Fol
Forging SA-182 | Grade F91 Outer Forging or SA-182 Gr.FIl
Seamless Tube SA-213 Grade T91 Cylinder Plate Forming | SA-387 Gr.91
ICrIMoV Seamless Pipe SA-335 Grade P91 Inner Forging or SA-182 Gr.F91
Plate SA-387 Grade 91 Cylinder Plate Forming | SA-387 Gr.91
Sliding Base Plate SA-387 Gr91
7.1.1 SHAA TSP Plate SA-387 Gr9l
9Cr-1Mo-Vel| 3gshs 85AA 38 AdL o} Wedge Plate SA-387 Gr9l
2} Table 103} 2t} 382 83 A2 2Lefs|e}o] Frame Plate Forming | SA-387 Gr.91
E 385 8FN ~ I5FN o2 fAlslae oy Structure
NH-2433.2904 = AA2= 425C(800°F) o]d2] 7 Ring Plate Forming | SA-387 Gr.91
S 242 %)] el Elo)E 3L 3FN ~ 10FNO.Z Structure or P.la.te
Machining
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Heat Transfer
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