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Evaluation of the Trial Design Studies for

an Advanced Marine Reactor (4)

— Specific Characteristics of

Steam Generator —

Noriaki AMBO, Tsuyoshi KUSUNOKI and Takeyoshi YOKOMURA

Qffice of Nuclear Ship Research and Development
Japan Atomic Energy Research Institute

Torancmon, Minato-ku, Tokyo

(Received February 16, 1988)

As for.the Steam Generators of the three type reactor (Semi-
Integrated type, Integrated type and Self-pressurized Integrated type)
of the trial design studies for an Advanced Marine Reactor, their
structure, thermal hydraulics, inspection and maintenance and dynamic
analyses were reviewed, and their total specific characteristics were
compared and evaluated.

Each Steam Generator was same as for its specific characteristics,
and available as the Steam Generator for an Advanced Marine Reactor,

however it needed to establish an actual procf by experiments.

Keywords: Marine Reactor, Steam Generator, Dynamic Analysis
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#4.2 Bugey -4 5 0EFEERSY (FEUEEAFBENES R4S
DATE | 3/23/75 | 3/25/78 | 5 93,7 | 5/8/79 | 6/34/80
5:40 am | 11:45am 10:10 am | 2:50 pm
LOAD % 30 50 72 85 100
LOAD MWe 438 658 774 910
FEEDWATER FLOWRATE kg/s 1322 | 24361 | 3604 4333 505.56
FEEDWATER ENTHALPY kj/kg 6911 | 807.67 | 8831 92019 | 947.11
SG SATURATION - SURE bar | 643 | 618 60.3 59.0 59.9
DOWN COMER FLOWRATEkg/s | 19323 | 22439 | 2294 2542 2298.18
SATURATION WATER
ENTHALPY kijkg | 1297 | 1237 | 12204 | 108 1213.13
CORRECTED SATURATION
WATER ENTHALPY Ki/kg 12114 | 1216.55
SATURATION STEAM
ENTHALPY ki/kg| 27803 27845
MIXTURE ENTHALPY Hm kj/ks | 120166 | 1183 117035 | 116275 | 117015
CIRCULATION RATIOS
— MASS BALANCE. 14.62 9.21 6.36 5.86 4.55
~ ENTHALPIC BALANCE 1545 | 10.22 6.74 6.36 6.19
~ ENTHALPIC BALANCE WITH
SG PRESSURE CORRECTED * | — ~ - 599 5.81
CARRY UNDER 00003 | 00003 | 00027 | 00048 | 00123
CIRCULATION RATIOS
CALCULATED BY ENTHALPIC
BALANCE TAKING INTO 146 9.19 6.34 5.83 4.52
ACCOUNT CARRY UNDER. :

* SG CORRECTED PRESSURE=MEASURED PRESSURE+ 0.6 bar (FULL LOAD)

DATE, LOAD | 3/23/79 3/29/79 | 4/23/79 5/8/79_ 1 12/11/79
30 % 51 % 72 % 85 % 100 %
Drain flow rate kg/sec 2.2 49 71 5.8 28
Feedwater temperature °C 162.9 1838 206.4 2146 220.3
Primary mass flow rate kg/sec | 5415.9 4893.4 4714.1 4813.6 5268.0
Primary inlet temperature *C 235.3 302.3 311.3 314.9 320.1
Downcomer water level m 12.85 12.91 12.89 12.95 12.65
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%43 BEFARS r+OEE DTS
_C(Ig;ritELﬂfa%)ﬁ Eh Y BT
#h & 7 shp - 20,000 22,000
# i 25 O B rpm - 107 110
4 —E v AOER psia 706 460 445
Wk EHE N in.Hg 1.74 1.59 1.59
¥ ok B K °F 265 348 340
£ 8 8 AW kw 1,318 2,169 2,408
A HEBEBER
* 5 — v v éb/hr - 187,400 204,500
LY & A Sl b - 21,200 21,500
4 — KRB R " 18,490 32,320 34,540
BREESRLES rr 700 700 700
Vs EBE 3,200 4,300 4,610
2ERREER " 22,390 245,920 265,850
B F F %
BOW %
EFERESZ MW 6.4 64.1 69.4
B ok X K v 1.2 12 1.2
—RFAHE T —-0.1 -0.8 ~0.8
S < & 02 0.2 0.2
BT B 7 " 7.7 64.7 70.0
- & F ¥
E 71 psia 1,750 1,750 1,750
i #t fb/hr 2,600,000 8,640,000 8,640,000
RIHTHRE CF 508 508 508
HHMERELR CF 9.0 21.6 23.4
E #7 BB T opsi 10,5 6l.4 61.4
3 2 M I 5 2 4 4
#E VS AES  psia 710 485 472
ERREE fom 220 2,400 2,600
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STEAM OUTLET

rd \
44 FEET
STEAM WITH 77
MOISTURE CARRYOVER ~ N PEFRLESS SFPARAIOR.55'0
' = 2 P : L.y
LFVEL JNDICAIOR EP
* @J Ug. b
PrERLFSS DRAINS = _—SWIRL VAN( ASSEMBLY,
‘ s
i 6 41 47,
DRAIN PIPI SEAL HUCKTIS : Pt 2.0¥
, 5 I 2 FPEDWALER INTKODUCFD INIOQ
[ iy ;k’_. DOWNCOMER THROUGH ANNUL AK KiNG
FEEDWATER INLTT s b ‘ : - 39|
LEVFL CONTROL INDICATOR X ™~ 36.03
FEEDWAIER RING
3 6 ‘ 3.
TRANSITION WRAPPER DOWNCOMER F LOW .
1 RESISTANCE PLATE ASSEMBLY
R N
(E}- 27. 51
1 TUBE SUPPORTS .
U TUBES Jl ' 2310
STEAM-WATER MIXTURE (E} 18, BY
WRAPPE R -
STAY ROD
L4 .‘I?_ 0 14. 68
SPACER
@ Y
WATER ENTLRS HFAVING AND N
BOILING SFCTION O
12 6€.26
2.08
a4 LEVEL INDICATOR
TUBESHEET 0.00

PARTITION PLATE

COOLANT CHAMBER

PRIMARY COQLANT NOZZLE

X 4.1 Westinghouse b1 BIZR T HAH
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x Measured at the SG, 1978
* Measured atthe steam .barrei 1379
o Measured at the SG, 1980
55 —
Ps(bar)

g [ sg‘i. 13&;
100 - 500 500 load
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Primary water Temperature,F
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Steam Drum Pregsure,pPsia
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